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PREFACE. 



Tub Author of this work hM been many yean anxioai to 
ftehieve his present ijndertakiDg. His experieoce, reason, 
and feelin|;8, prove to him, that, in the progress of education, 
Tonng Persons ought to be enabled to acquire, on all sub- 
jects, correct as weJl as general views, which may serve ai 
food for the miod in after life, and become Che basis of fur- 
ther studies in such branches of knowledge, as, at a future 
period, may gratify their tastes, or accord with their interests. 

Early education cannot make adepts in any branch of 6ci* 
tnce. Without ;«aorificing every other subject to one, it 
ought, therefore^ to embrace the elements of genera] knowl- 
edge, as the true means of enlarging and exercising the under- 
Btanding,and qualifying it to engage with advantage in any 
particular pursuit. 

To fill the store house of the 'memory, is the rational busi- 
1MS88 of education ; and, at a season of life, too, when the 
powers of reason have not acquired a useful degree of action. 
I^or will such genera] instruction interfere with particttiar 
studies, if the tutor i>e. provided with a Text-Book, embracing 
the foundations of human learning ; such, it is presumed, wifl 
this volume be found. 

When the author compiled bis CiiASB-Boox, he was actu- 
ated by similar principles ; and he believes it is generally felt. 
Chat great advantages have accrued to young persons, from 
the perusal of that work. Every tutor roust be sensible, how- 
ever, that the Class-Book, as a mean of enlarging the sphere 
of useful knowledge, is rather to be considered as a commen- 
tary, than as a key to the temple of Science itself. The 
Class-book has its superior uses ; but, through its medium, 
the building can only be viewed at a distance ; the object, 
then, in the present work, is to lead the young student up 
the stepaof the portico, to open the doors to him, and usher' 
him into that temple where man is raised above his fellows, 
and placed in contact with the good and the illustrious of Ms 
aptcies I 
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Witbout interfering with particular branches of edacation, 
all the parts of this work may be rendered familiar within two • 
jears : one paragraph may be committed to memory every 
day ; anjd The Book of Questions msiy be answered twice over 
within that period. When this task has been finished, what 
an accession of varied knowledge will have fallen to the lot of 
the pupil! — How stored will be his mind, with interesting 
ideas for contemplation and conversatipn ; and how compar- 
atively blank must be the minds of others, who have not en- 
joyed the same advantages !— Yet particular studies, at the 
same time, need not be neglected .'—This book may, iijdeed, 
be collateral in labor, although it will prove primary in effect. 
— But the author may be said to be sanguine ; he, therefore, 
forbears to say'all to which his hopes prompt him, and leaves 
his book to speak for itself and prove its .worth, by its actual 
effects on the rising generation. P« ip* 
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GENERAL KNOWLEDGE. 



L Introductory Particulars. 

1. KNOWLEDGE is either necessary and useful^ 
•r ornamental and luxurious. 

It distinguishes civilized from savs^e life. Its culti- 
vation in youth promotes virtue^ by creating habits of 
mental discipline ; and by inculcating a sense of moral 
obligation. 

Knowledge is, therefore, the best foundation of hap- 
piness. 

2. Necessary knowledge is that which simply 
provides man with food ; and with the means of sus- 
taining life. 

3. Useful KNOWLEDGE is that which teaches the arts 
of agriculture^ clothing, building, restoring healthy 
preserving social order, maintaining national independ- 
ence, and rendering the produce of all climates subser- 
vient to the wants of our own. 

4. Ornamental knowledge relates to subjects of 
taste ; as drawing, painting, poetry, grammar, geome- 
try, eloquence, history, music, dancing, dramatic r^ 
presentations, and the living languages. 

5. Luxurious knowledge includes abstract enqui- 
ties ; as physics, metaphysics, maaiy branchet of exr 

If . 
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6 INTRODUGTION. 

perimental philosophy, heraldry, antiquitiies, and thA 
dead languages.* 

6. Man is an animal endowed with the powers of 
communication, memory, association, imitation, reflec- 
tion, and reasoning ; talents given him by his Maker ; 
for the good use of which, he will be accountable in a 
future state. 

7- In his unimproved . and uncivilized condition, 
man is naked, without habitation, without means of 
defence or offence, and possessed of no means of sub- 
sistence, besides the wild fruits and spontaneous pro- 
duce of the earth. 

8. To this day, some nations Hve naked in caverns 
under ground, perform no labour, and depend for their 
subsistence on the spontaneous products of the earth, 
and on the flesh of animals, which they destroy by 
simple stratagems. 

{JhservationSuch are some of the nations of Africa, the 
inhabitants of New Holland ; the people of many of the South 
Sea Islands ; the Greenlanders ; the natives of Hudson^s Bay ; 
and some of the Siberian nations ; of whom, very curious 
particulars will be found m books of voyages and travels, and 
in Golditmitb^s popular systeai of Geography.! 

9. Till the Romans invaded England, the Britons 
lived naked, chiefly under ground, painting their bo- 
dies of various colours, bestowing no cultivation on 
the soil, and depending for subsistence on acorns, ber- 
ries, and roots, and upon their skill and success in 
hunting and fishing. 

Obs. — The people of Britain are indebted to the great am- 
bition of JuHus Caesar for the introduction into these islands 
of those arts of civilization, which had travelled from the 
Ganges iato Perbia, from Persia into Egypt,* from Egypt to 
Greece^ and from Greece into Italy ; whence, by the lust of, 
conquest, they were spread over £urope« In like roanneri 
at this day, and from the same causes, the English are the ia 

' * This division of know ledge is unavoidably imperfect 
and is little respected in the details of this work. 

t The observations are not to be committed to memory i 
but to bt read by the pupil to the tutor, or b^ the pupil alone. 
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ARTS OF SAVAOS LIFK. 7 

strumeots of refiectiog back the arts of civilisation, amended 
by a true religion, to the banks of the Ganges ; and of dis- 
geminating the same blessings among the Africans; the Amer- 
icans ; and the insulated ^ople of the South Sea Islands. 

10. The Romans introduced among the Britons, all 
the arts and knowledge which they had themselves 
received from the Greeks ; and laid the foundation of 
that social state, in which we find ourselves in En- 
gland, after the lapse of nearly two thousand years. 

Obs — To take a view of knowledge, as it has extended it- 
self from the most barbarous and uncultivated times, down to 
this age of literature, science, and philosophy ; and to render 
the whole plain and familiar to joung minds, and to the mean- 
est capacities, are the objects of the present work. 

n. Of the Simple Arts of Savage Life. 

11. The arts of savage life are those which were 
possessed by the ancient Britons ; and which are wit- 

- nessed at tlus day, aniong all barbarous people. They 
include the arts of swimming, hunting, taking aim with 
missile weapons,, and procuring fire. 

12. The art of swimming, depends, first, on keep- 
ing the arms and hands under the water ; on protrud- 
ing only the face and a part of the head out of the 
water ; and then using such action, as will direct the 
body in any particular course. 

Obs, — 'i'he inferior animals swim without instruction ; be- 
cause tbej are unable to l^ft their fore-legs over their heads. 
The secret of this art depends, then, on keeping down the 
hands and arms, and acting under the water with them. The 
parts of any bodj^ which ri^e out of the water, sink the parts 
that are immersed Viibkf it. , 

13. Hunting is performed by most savage nations 
on foot, and their only weapons are clubs. The swift- 
est of foot, and the strongest, usually become, there- 
fore, chiefs among such people. 

Obs. — Hence, Hercules, the hero of antiquity, is drawn 
with no other weapon than a club ; with which, alone, he is 
ftaid to have performed all his wonderful exploits. Some na- 
tions, little removed above savages, are, however, found to 
have acquired the use of bows and arrows. 
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8 AJIT8 OF SAVAGE LIPK. 

* 14* In taking aim with missile weapons^ the precis- 
ion which savage najdons have attained, is wonderful. 
In throwing a stone, they s^dom miss the smallest 
mark ; they transfix fish in the water ; knock down 
birds on the wing ; and strike every enemy with ui>- 
erring exactness. 

O^.— Eveiy one is acquainted with the succen of the 
fihepherd David, in kiHiog Goliab. Even sach » the precis* 
ioD of the South Sea islanders at the present day. 

15. The greatest attainment of savage life, is the 
procming of artificial fire ; but this was an art not 
known to all barbarous people. The inhabitants of 
the Ladrones considered fire as an invisible monster^ 
when the Spaniards first introduced it among them. 

16. The Persians, and other eastern nations, afler 
they had once acquired, or obtained fire, made its 
preservation a religious duty ; and fire was continued 
in their temples, without being once extinguished, for 
many hundred years* Hence they became, or were 
considered, fire-worshippers 

17' Among savages, the usual mode of producing 
fire, is, by the rapid friction of two pieces of wood till 
they produce flame. Having no metals, they do not 
possess the simple method of communicatmg a spark 
to tinder, by the violent collision of flint and steel. 

18. The clothing of savage nations has reference 
solely to the inclemency of tl^ weath^ : and consists 
generally of the skins of animals, or of the natural 
products of vegetables, without preparation or the in- 
tervention of art. 

19. A precarious mode of subsistence b so unfav- 
ourable to the human species, that, it is found, savage 
tribes, in a series of ages, do not increase their num- 
bers : and that they often become altogether extinct. 

20. In the back settlements of North America, the 
souls in the various half-starved savage tribes, do not 
exceed twenty thousand ; while, on an equal space of 
country in China^ two or three hundred millions^ atded 
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AGBICULTUKE. 9 

by the aits of civilization, are much better fed and pro- 
vided for. 

21. The wretched Indians who reside in the districts 
that gurrouiid Hudson's Bay, often pass a week to- 
gether without food ; and frequently die of want, 
during the chase of an animal, which they have pur- 
sued on foot for many days together. 

Obs,-^Hence the GTigiD of hospitality t,ftd social meeting! 
kept up in civilized life, for purposes of pleasure ; butorigio- 
atiog, in ag^, when to divide with friends and neighbors the 
produce of the chase, was the firat and the kindest of duties. 

22. If there are some privations to be born in so- 
ciety ; if the successful emulation of industry and 
talents, create great inequalities of enjoyment; and if 
the laws are abused, and sometimes bear oppressively 
on weak individuals, the worst condition of social and 
civilized man, is better tlian the best condition of the 
untutored savage. 

Obs, — Such is man, in his native and original state, m all 
countries ; and such are boundaries of knowledge^ among all 
aboriginal ptople : let us now consider l^im in a better, in a 
bappler and a more respectable conditiout 

III. Of Farming or A^gricuUure. 

23. The first step, from savage towards civilized 
life, is the acquirement, protection, and recognition of 
proper^. In early ages, this consisted only of what 
was essential to the immediate wants of man. 

24- The first property consisted of sheep, goats, and 
oxen ; and the first husbandmen were shepherds, who 
tended theirflocks, and drove them without irestriction 
firom pastiure to pasture. ' 

Obs, — We have a beautiful jaicture of the pastoral life in the 
book of Genesis : Abraham, Isaac, Jacob, aitd their families, 
were shepherds or husbandmen of the earliest ages. It will 
be seen, that their wealth consisted in their flocKs and their 
live stock ; and that they roamed over the country to find 
pasture wheresoever they pleased. 

25. In the pastoral ages of husbandry, there was no 
property in land ; all the country, was open and co™ 
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1% A6RICULTU11E. 

non to any occupier ; and no one assumed to himself' 
a property in the soil, or considered as his own, the 
produce of any particular spot. 

26. In Africa, among the native Americans, and in 
most parts of Asia, there exists to this day, no proper^ 
ty in the land ; hence, in those countries, it is but little 

. cultivated ; and subsistence is precarious ; notwith- 
standing the fertility of the soil, and the general char- 
acter of the climates. 

27. The recognition and protection of property in 
the soil, are the bases of industry, plenty, and social im- 
provement. This is, therefore, one of the most im- 
portant steps in the progress of man, from the savage^ 
to the civilized state. ^ 

28. As soon as any man could call a spot of groiind 
his own, and could secure to his family the produce of 
it, he would carefully cultivate, sow, and plant it; 
knowing that he should reap the reward of his labour 
in the season of harvest. 

29. Countries, however, in generaJ, lie open ; with 
nothing but banks and ditches to divide the land of 
every husbandman: but in England, each separate 
farm is divided from others, by hedges and fences j 
and the farms themselves are broken into small en- 
closures. 

30. In France, Germany, Italy, Spain, ^nd moat 
other nations, the lands si ill remain unenclosed in large 
open fields ; and those countries, in consequence, pre- 
sent a dreary appearance to the eye of an Englishman; 
whose enclosures render England the garden of the 
world. 

31. Enclosures greatly improve the climate of a 
country, by protecting it from inclement winds ; they 
pleasantly subdivide the labours of the farmer ; and 
by restraining the exercise Qf cattle, they occasion them 
to get fat much sooner. ^ 

32. Farmers are c^led arable farmers, when they 
Ve chiefly employed in raising com ; ami pa9iur$ or- 
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AeAlCVLTtTESr. 11 

gras^-farmers, when they are engaged in rearing and 
fattening sheep, and other live stock. 

33. Farms vary in size, from fifty to one thousand 
acres'. Arable farms are geneHilly smaller than those 
employed in pasture, or grazing. Those, from two 
to four hundred acres, are the most beneficial to the 
occupiers and the public. 

34. Soil^ are divided into clayey, loamy, chalky, 
sandy, gravelly, peaty, and moory. The clayey and 
loamy are called stiff or strong soils ; and the sandy 
and gravelly, light soils. ^- 

35. Soils are barren, when they consist of two much 
of one kind of 'materisil, do not hold moisture, or arc 
two shallow. They are fertile, when they contain a 
due mixture of several primitive earths with vegetable 
and animal matter. 

36. To render a barren soil fertile, it ought to be 
frequently tmned up to the air, and to have mixed 
with it manures of animal dungs, decayed vegetables^ 
lime, marl, sweepings of streets, &c. 

37* ]b turning over the soil, the chief implements 
of the gardener are the spade, the hoe, and the mat- 
tock ; and those of the farmer, are the plough, the 
harrow^ the roller, the scyt'se, and the sickle.. 

38. As a succession of the same crop tends to im" 
poverish the soil, a rotation of different crops is neces- 
sary. Potatoes, grain, and white crops, are exhaust- 
ing ; but, after them, the soil is ameliorated by tares, 
turnips, and green or plant crops. 

39* On stiffsoils,clover, beans, wheat, cabbages, and 
oats, may be cultivated in succession ; and on light 
soil&, potatoes, turnips, pease, oats, and barley, may 
succeed each other. "The general rule is, one crop for 
man, and one for beast. 

Obs4 — Tbu plan of varyiog the crops, is a new discovery. 
Formefly, land lay long in fallow ; that is to say, was not 
worked every third or fourth year ; but now, it is usual, by 
varying the crops, to get two, three, or four crops in a year 
iiroiB the same soil, without its being exhausted j and fallow- 
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12 AOKICULTURE. 

hig is, consequently, found to be unnecessary. — See'Tncng^s 
FarwilBrV Calendar, 

40. Wheat is sown in September or. October ; but 
Z the spring-wheat is so^ in March. . It ripens in Au- 
gust and September, when it is reaped, housed, and 
threshed. After being grcnind at the mill and »fted, 
wheat forms flour : the flour mixed with water and 
yeast, and baked in an oven, becomes bread, 

41. Barley is sown in April and May: it is made 
into malt, by being heated to a state of germination^ 
and then bi^en in a mill. If the malt be infii^ied m 
hot water, the infusion, with the addition of hc^s^ may 
be fermented into beer, ale, and porter. 

42. In England, oats are sown in February or March ; 
when ground, they form oatmeal, and mixed with water 
the meal becomes oat-bread ; but unground, they are 
favourable food for horses. 

43. There are other species of grain cultivated in 
• England, as rye, peas, and beans. The former makei 

black bread ; and the latter are well known as delici- 
ous and wholesome food. , Rice, a very nutritive grain, 
is much cultivated in warm climates ; and there pre- 
ferred to other kinds of grain for the food of man. 

44. Modem husbandry has subdivided grass into 
nearly a hundred several kinds ; of which there are. 
two principal divisions ; natural grasses, and artificial 
grasses. The several sorts are sown and cultivated 
together, or separately ; according to the nature of die 
soil, or the object of the cultivator. 

45. The natural grasses are very numerous in, their, 
kinds ; and are preferred for lands intended to be kept 
in grass. The artificial grasses, are ray grass, red 
clover, trefoil, sanfoil, lucern, tares, yarrow, tiuret, 
&c. 

46. On many farms, cows are kept for the milk they 
yield : and for the purpose of making butter or cheese. 
Butter is made from cream by agitating it in a chum ; 
and is the oily part of the cream, or a sort of a solid 
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•il. Cheese is made ^pm milk by curdling it uMi 
nuinet ; and ti^ curd is then praised^ shi^ed, and 
dbied. 

Oftf •— The numtlli Bivpertd from the ilMaaeh of a eeVs 
which baviof been pickled for the poipoief is dried and aHea- 
wardfl iDfosed in water for a few boon. The water, di«olv> 
iog a iDnd of add, ia niied with the milk, which it toon oar* 
dies. In commerce tli^ie stooMcha are called edit. The 
cfaeeie would he white, if the milk were not previontlj colow- 
«d with Spanith or other Ametta. The la^tt cbeete-larms 
in England, aro in Cheihire and Oenbigthire ; and on aoam af 
tbeie^ 500 mUch oows are kepi^ ^ 

47* b England^ of late years, selections have bees* 
made of breeds of cattle, sheep, Ssc* from among thoae 
which fiitten the quickest, which have the besl-flav* 
•cured flesh, best wool, &c. 

46. Among oxen, the kinds that have been prefer^ 
fied^ are the middle-homed, or Devonshire, for work- 
ing; and the short-bomed, the spotted, and the Al* 
demey, for milking. ^ 

The long-horn^, the Welch, the Kydoe'and 
Ae Fifeshire, have also their separate pmrposes and re- 
commendations. 

49* Among the improved .breeds of sheep, the fa- 
vourite is the South Down ; but the Tees-water, DarV 
moor, and Romney-marsb-breeds, are the l&ige>t ; the 
tiew Leicester and Lincoln are the next. T%e fleece 
of the Lhicoln weig^ lllbs. 

50. Thoae riieep which produce the finest wool, are 
the Merino, the Ryeland, and the Shetland, but their 
fleeces weigh only from 2 to S lbs. 

A male sheep is called a flip or ram; andafemale, 
am erne. They are usually shome ia June; and ait 
called one-shear, two-diear, or three-shear sheep, ac- 
cording to their ages. 

51. Hmrses are divided into blood-horses or racen ; 
hackney or riding-horses; coach-horses; Cleaveland- 
baws; Suflblk-punches ; Clydesdales; and heavy 

2 
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1# AGRICULTUltE. 

Blacks : each of them adapted to distinct purposes' of 
use or pleasure. 

52. Hogs are severally of Berkshire, H^mpshirej> 
Shropshire, Gloucestershire, Chinese, white, and swing- 
tailed breeds ; all different in their shapes and character. 

53. Numerous other productive animals are also ob- 
jects of the farmer's care ; as poultry for eggs ; geese, 
ducks, turkeys. Guinea-fowls, and pigeons ; bees for 
honey ; and fish stocked in ponds. Farmers like\i^se- 
extract cyder from apples: perry from pears; and 
delicious British wines from various fruits. 

54. Every farm-house is provided with its kitcfaen- 
^den, for the cultivation of vegetables and fruits. 
The art of gardening forms also, one of the most use- 
ful and delightful branches of rural employment. Be- 
sides kitchen-gardens for rsusing vegetables, there aie 
fruit-gardens, or orchards, flower-gardens, and pleas- 
ure-gardens. 

55. By the art of gardening, the fruits of one part of 
the world, are propagated and cultivated in other 
climates, to which, at first, they seemed to be iltads^pt- 

. ed.* 

Thus, in England, the principal native fruits, are, 
the whortleberry, the strawberry, the cranberry, vari- 
ous sorts of plums, hazel-nuts, the acorn, the black- 
berry, the alder-berry, hips and haws ; but we now 
have gooseberries, currants, apples, pears, superi- 
or plums, apricots, peaches, nectarines, and grapes — 
most of them exotics, and first cultivated in England, 
about three hundred years since. 

56. Within the last seven years, the bread-fruit tree 
has been transplanted from the islands of the Soulh 
Seas to the West Indies ; and all the rare spices, na- 
tives of the East-Indies, are now cultivated in the 
West-Indies. 

* In the present edition, the long paragraphs have 
posely broken, for the ease of junior students ; but t^ 
bers remain the same. 
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AGIUCULTUJUE. 15 

57* The potatoe, so considerable and wholesome 
a portion of our food, was unknown in Europe, about 
two centuries ago: but was brought from America by 
Raleigh. The period is on record (500 years before 
Christ), when the first wheat was brought into Eu- 
rope, from Asia Minor. Peas, beans, and all other 
grain, are exotics in England. 

58. Such, also, is the art of man, that he improves 
whatever he cultivates. By grafting buds of superior 
fruits on ordinary stocks, he amends, and even alters, 
the natural produce of the tree ; and by managing 
and selecting his seeds, he improves and enlarges eve- 
ry vegetable production. 

59. By the art of gardening, two, three, or four, 
persons may derive ample subsistence, from every 
acre of ground in cultivation ; but there is, in no 
^country, without cultivation, above one human inhab- 

tant to two square miles ; and even on that space, 
subsistence is obtained with difficulty ; such are the 
triumphs of art over nature I ^ 

60. In England and Wales there are ten millions 
of inhabitants ; and thirty-seven millions of acres of 
ground; of which, nearly thirty millions are cultivat- 
ed, or are employed in grazing cattle ; the other seven 
are waste. 

There are, consequently, three acres of cultivated 
ground to every person ; and nearly another acre of 
that which is uncultivated. 

06«.— It having be«n aacertained, (hbt an acre of land em- 
ployed as a garden, will produce regular subsistence for four 
pemoRs ; it follows, that if the ground m England was tims 
cultivated, it would support a population of 11^ millions ; and 
with various allowances, at least 100 millions, or ten times its 
present number. I'he ground still uncultivated, might, per- 
haps, be made to maintain the present number of inhabitants 
in plenty. 

61 . Each of the people consume in every year, 
one quarter of wheat, being the produce of half an 
acre ; three bushels of barley in 6eer, being thegro«^*" 
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0f the eimh of aH acre; oae dieep^ oaeiOgbdi of as 
OX) one-taird of a iamb^ cali^ aod pig, being the pro* 
duce of two acres ; and In vegetables and fnuts^ the 
produce of the eighth of an acre. 

06#.-^BieBce, every huaun inbabitsnt imm the produce of 
tfuree acres ; and the remainder of his share is consumed bjr 
horses ; or engaged for botldings* roads, hedge-rows, and pka- 
sore grounds, or occapied in water. 

62. Of die thirty mlUons of cultivated land^ ntne 
mUUofMj are employed in arable farming ; fifteen miU" 
ion$y in grazing cattle; one milUon and a half in 
woods and Iiedgenrows; one mUKon and a half, in 
roads, water, and buildings ; and tme miUiony in hop- 
enclosures, gardens, and pleasure-grounds; and the 

rmaining three milKong lie in fallow. 

Obi. — The seven millions of waste consists chiefly orcomp 
Bons or heaths ; and it is computed, that /our millions of them 
are equal to any purpose of cultivation ; the other three, are . 
In mountains ; or have no depth of vegettible soil. 

63. The number of bullocks killed, annually, in 
England and Wales, is at least a million ; of sheep, 
nine millions ; and of lambs, calves and pigs, nine mill- 
ions; besides thirty millions of poultry and game; 
and innumerable small birds and fishes. 

The number of horses is nearly two millions ; of 
which a million and a half are employed in agriculture 
and commerce. 

Oftf . — It is calculated, that horses consume one-flfth of the , 
entire produce of the land ; t. e. the produce of four acres per 
horse on the whole of the land, or two acres each, of that 
wne millions employed in raiding corn. 

64. On an average, each main, woman, and child, 
eondumes ten ouncet per day, of animal food, or 220 
lbs. in the year ; which, in animal food, is the annual 
produce of two acres of land. 

. It is found, however, that the same two acres cul« 
tivated in potatoes, would yield on an^ average, up« 
wards of ten tcms per acre, or forty-lbur thousand 
llDunds weight ; and, consequently aflbrd one AniMbW 
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uttd twenty pounds of potatoes, per dajis| the year 

round I 

65. If cultivated in wheat, the produce of the same 
two acres (which produce but 220 pounds of animal 
food), would produce 4,0C0 pounds weight of grain; 
or afford ten pounds of wheat, per day, leaving suffi- 
cient for seed. 

Peas and beans yield in the same proportion, tur« 
nips and carrots are as productive a^ potatoes ! but 
parsnips actually double the weight of potatoes ! 

Obs, — Mr, Middleton rvell observes, " that every acre 
would support its man well, on vegetable food ; but," says 
, ^ •* only let \\\m change his diet to one meal per day, of an- 

al 'oo^ » ^"^ ^^ ^^^^ require the produce of four acres!'* 
\^Y^ same aDthor observes also, ^^ that the starch, or nourish- 

_t of a potatoe, is one fourth of its entire weight ; .and 
Sat ^^^' q"^"***y °f starch, or nutriment, on an acre of pota- 
toes i^ ^°"^ *'°*^^ greater than on aYi acre of wheat I" Those, 
who s^ek further information on agricultural subjects, should 
consult Young'^s Farmer^* Kakndar ; a work which ought 
to befounti in every farm-house, j 

IV. Metallurgy. 

66. Before man could till the ground, digit, hoe it, 
or plough it, he required the aid of sometliing harder 
than the ground itself; that is to say, he wanted iron 
or metals. Without iron, he could have no very use- 
ful, sharp instrument ;— such as the spade, hoe, plough, 
scythe, or sickle. 

67. Hence, till they had discovered the means of 
obtaining and working iron, men were found to de- 
pend for food, on the spontaneous productions of the 
earth, and on the flesh of animals. Holy writ tells 
us that Tubal-cain (or Vulcan), was the instructor of 
dl those who, before the flood, worked in brass and 

iron. . , 

68. Viewing the metals in ordinary use, we consid- 
er them common productions ; but no art is so curious, 
as that of extraxling metals from the earth, or oar in 

2*- 
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iviueh dmy wx^ buried or coBcealed ; ifltiid flo Ac&v^ 
xy or invention was ever mcHre wonderful. 

€9* Metals are very seldom found in a pure state ; 
but perhaps the first discoverer, having found somef 
metal in a detached or pure state, was led to make ex« 
periments on those lumps of shapeless and coarse, but 
heavy earth ; which consist of a mixture of eardi and 
nwtal, and which are called €re8. 

70. Goldnhist is fi^aently found in the sand of 
rivers ; wWAer ^t is washed by the rains from the 
mtmntains. This itself might lead to the discovery of 
metals. Much of the gold used in England, is col- 
lected out of the rivers in Gmneay on the coast of Af- 
rica. 

71* Workers of metals imitate nature when they 
heat and toask their ores ; and, having cleared them, 
m that way, of much of the earth, diey then bum 
them in various ways ; and, at length, get the metal 
by itself in a pure state. 

. 72. No one, on looking at most of the metallic ores, 
would suspect them to contain metal : they are appar- 
ently, the roughest, coarsest, and least desirable stones, 
or earths ; but, on being broken, repeatedly washed, 
and burnt, (or, roasiedj as it is called), they yield 
gold, silver, copper, iron, aud other metals. 

7S. These ores are found in the veins of mountains, 
or between the strata, or divisions of rocks : general- 
ly beneath the surface of the ground ; and the pitts or 
wells, dug in search of the ore, are called mnes. The 
well it^Uy is called the shaft o( the mine. Pits, from 
which stone only is extracted, are called 8tone-^[uar* 
fies, 

» 74. The deepest mines are in Hungary ; and are 
about threeK}uarters of a mile below the surface. Many 
mines are like towns under ground ; and many miners 
pass their whole lives in them. The want of fresh 
air, and the influx of water, prevent mines from sink- 
ing deeper. 
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75^ All the Aib^tencM which Arm tliegnnmd and 
eacth, are called minerals.. Clay is a minerBi; aQ 
stones are mtaerals ; coal is a rainend ; chalky and, in 
diort, whatever ib not amraal or vegetabhs, b ealled 



76* The study of minerals has been mediodised^. 
and called the science of mineralogy. In this, as im 
many other branches of science, lilSle more, however^ 
has been efiected, than to attain a systematic dassifi. 
cadon and nomenclature. 

7T* All imnerals, i. e. all earths, soils, stones, and 
metals, are scientifically divided into Amr classes. 

I. Earthy Minerals"--being all such, as are void o( 
taste and smell, light and brittle; as miUstone, ffim 
or sikx, clay^sand, crystals, spar, gypsum, alabaster, 

. chalk, stones, comelions, jasper, topaases, sapphifesy 
rubies, emerdds, and diamonds. 

II. Saline Minerals — ^being such, as have a pungent 
taste, and are heavier, softer, and partly transpar- 
ent ; as conunon salt, alum, nitre or saltpetre, and 
bcffax. 

HL J^t/Eamma&JeMmerals.— being lighter, brittle, op»* 
que, and never feeling cold; as coals, sulplnur, 
black-lead, and amber. 

rV. Metailic Minerals — ^being heavier, opaque, coU, 
ducHky capable of being drawn into whre, and mal' 
habky capable of being worked into shape.^ These 
consist of gold, silver, &c. see paragraph in anoth- 
er part of the work for further particulars. 

78. Many metals exnosed to the air become dusty; 
that is to say, they imbibe a part of the air called oxif-' 
gen, and the rust is called an oxide. If melted and 
heated on a fire for a considerable time, they also im- 
bibe oxygen from the atmosphere ; and turn into sub- 
smnces called oxides: the process, is called oxidation. 

79. If 10 lbs. of lead be melted and heated in tlus 
manner, it wtil be converted into an oxide c^edjred 
fed ; and the red lead so produced, will be fo«md to 
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weigh 11 lbs. the actional pound arising from the 
imbibed oxygen. 

80. Oxides may be converted into metals again, by 
depriving them of their oxygen. In the example of 
red lead, if it be burnt again with powdered charcoal, 
the charcoal will detach the oxygen from the oxide, 
and the lead will be obtained again in its pure state : 
this process is called reduction, 

81. Modem chemists consider the whole earth as 
metallic ; and all the different earths to be nothing^ 
more than various oxides, or rusts of metals, produced 
by the continued action of the air and water on them ; 
and capable, by suitable means, of being reconverted 
into metab ! 

82. Platina is the heaviest of all metals, being 23 
times heavier than water ; but it is a modem discovery. 
The colour is light grey, and it cannot be melted in or- 
dinary fires. 

83. €?o/rfisl9 times heavier than water ; and the 
most valuable of all the metals. It is so malleable, 
that an ounce of it will gild a silver wire 13,000 miles 
in length : and it may be beaten into leaves ; 300,000 
of which, are only the thickness of an inch. 

84. Silver is 11 times heavier than water; and 
next to gold in beauty ; such is its ductility, that it may 
be drawn out in wire finer than a hair. 

85. Mercury J or Quicksilver, is 14 times heayier 
than water ; and is remarkable for being liquid like 
water ; and for not becoming solid except in cold 
greater than that which renderjL^water solid. 

86; Copper is 9 times heavier thEin water ; and is 
found in great abundance in the mines in Sweden, and 
also in the isle of Anglesey. It unites well wi^h oth-» 
er metals ; and forms a variety of useful compounds* 

87. Iron is 8 times heavier than water ; and is the 
most useful, and, in England, the most abundant of all 
the metals. It mixes with the animal, vegetablt', and 
mineral kingdoms. It b melted with more difficulty 
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than gdd^a^Ter, or copper) and it vHwAdly strikes fire 

with flint 

Obi, — The loadstone, which poesesses the sin^^ar and «u 
accountable property of alwaja pointkig to the north, it an 
ore of iron. 

Red and yellow ochres are impure oxides of iron : general- 
ly where redness it found in the soil, the pretence of iron 
maybe suspected. 

88, Tin is an English or Cornish metal, 7 timee 
heavier than water. It is very malleable; and is 
highly useful as a coating to iron and copper ; requir- 
ing only, to have iron dipt into it, and copper to be 
rubbed with it, to become perfectly coated. 

89- Lead is 11 times heavier than watte; easily 
melted,, and highly useful for various purposes. 

90; Nickel is a Chinese metal of a light grey ; 9 
times heavier than water, and melted with difficuhy. 

91 • Zinc is 7 times heavier than water, of a bluish 
white colour, and used in various compounds. 

93. The other metallic substances are Antimonyi 
Bismuth, Cobalt, Arsenic, Manganese, Palladium, 
Rhodium, Potassium, &c. to the number of thirty ; al- 
though the ancients knew of only seven metals. 

93. Iron is formed into steely by being heated with 
charcoal. Bras^ is .composed of nine and copper. 
BeUrmetaJ is a mixture of tin and copper. Pewkr is 
a mixture of tin and lead. Bronze is a mixture of cop- 
per and tin. 

94. Coals are minerals dug out of the ground in 
immense mines ; particularly at Newcasde, Whitehav- 
en, and Wednesbury : and they are the best fuel yet 
discovered by man. The British islands are celebrat- 
ed for their coal-mines ; many countries being obliged 
to depend on wood ; which is often scarce and dear. 

06#. — Coals are, in all probability, the remains of submerg. 
ed forests, brought to their present state by some unknown 
pro#es» of subterranean chemistry. 

95. Half the civilized employments of man, consist 
i^ working the lyetals und ninsrab. Id Ciii^afid| the 
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large towns of Birmingham and Sheffield are wholly 
engaged in the useful and ornamental manufactures of 
various metals. 

Obt, — All that boys effect with le^d and fi tobbaco-pipe, 
men effect in regard to all the metals, by similar or slightly- 
Taried me%iis. 

96. C^lization depends so much on the discovery 
of theusiiful metalS) that little progress can be made from 
a savage state, without the useful trade of a blacksmith. 

He makes all the implements of gardenmg and ag- 
riculture; all domestic utensils; knives to cut with; 
and spears and swords to defend the ^11 and its pro- 
duce, against invaders. 

97. To avoid the inconvenience of exchanging or 
bartering, men, in early ages, fixed on metals ; as on 
gold, silver, copper, or iron, for a medium of value; so 
that, if one man had too much corn and wanted wine, 
he was not obliged to give com for the wine, but he 
might sell his corn for so much metal, and buy the wine 
wi3i the metal, at his convenience.^ 

Ob*. — Hence, the qrigin of money ; and as it was found 
inconvenient to weigh metal in every traftsaction, (as Abra- 
ham did when he bought the burying-place oi Sarah); stamps 
were put on pieces of metal, as kings^ heads, to indicate that 
they might be safely received for a settled weight or val- 
ue. Hence, in Kngland, there are pieces of stamped gold 
of known valae ; as guineas, half guineas, sovereigns, half 
sovereigns, &c. pieces of stamped silver, as crowns, shillings^ 
&c. and pieces of stamped copper ; as pennies and half pen- 
Dies : all of universal worth. The coins of the United States 
are eagles, valued at ten dollars, half eagles and quarter ea- 
gles, all in gold ; dollars, half dollars, quarter dollars, dimes 
and half dimes, in silver ; and cents and half cents in copper. 
There is, also, an extensive paper currency, from the bank- 
ing institutions which prevail throughout the country. 



v V. Of Building. 

^98. Man, like other animals, would seek places'* in 
which he might shelter himself from the inclemency of 
the weather. Beasts of prey retire to thickets and 
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eaves ; beavers build mud-houses, and rabbits make 
burrpws uoder ground. Man, in his most savage state, 
imitates their practices ; and then improves on them, 
by the aid of his reason. 

99. Among savage tribes we find, at this day, that 
the Siberians and North Americans reside under 
ground ; having their filthy habitations entirely closed 
during the winter months. In warmer regions, the 
Americans build wigwams of stakes and leaves, and 
turf, in the shape of a soldier's tent. 

In Africa, the materials of the kraals or houses are 
the same as the wigwams ; but the shape is circular, 
with a hole at the top to let out the smoke ; and in or- 
der to keep out beasts of prey the enterance is so h)w, 
that the inhabitants crawl in and out. 

100. A number of these subterranean habitations in 
one place ; or a collection of wigwams or kraals, 
forms a Siberian, American, or African tribe. In many 
islands of the South Seas, the natives, when first discov- 
ered, had learnt to elevate the roofs on poles, and to 
fill in the sides of their houses with boughs or rushes, 
mud or sods. 

Obt, The cottages of many of the'poor, arc still built in 
this manner in England ; and few need travel a ttile from their 
own residence to see the original style of architecture. 

101. Those nations which first raised the roofs of 
their houses on poles, were discoverers in this art. 
Those which first used stone, however rude, and mud 
or clay to fill up the interstices between the stones, and 
cement them together, made considerable improve- 
ments. 

After the discovery of iron and metals, when the 
axe, the hammer, the saw, and the plane, became the 
tools of builders, it may be supposed, that houses would 
soon be raised to two stories, and increased in size and 
convenience. ^'^ 

102. To make artificial and equally-shaped stones, 
by burning clay into bricksy was a further invention of 
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grest inii>oitaiice { because, it afforded for buQdiiif an 
uiii versa! mataialy as durable as stone, vithout the ex« 
pense of carrii^, and often with less labour than was 
required to dig and fashion the stone. 

The best London bHcks are made of day, sand^ 
and ashes ; and are nine inches long, four and a half 
broad, and two inches and a half thick.«X^ 

Ofrf. Hence in laying bricke, two in breadth, with fht 
interstices for mortar^ are equal to one in length, and the re* 
qutsite crosses and ties maj then be made without inequalities 
in the wall. ' 

103. The first cement for walls, was either mud or 
clay ; but, in due time, experiment led to the preference 
of a mixture of lime, sand and water ; to which, for 
plastering, the hair of oxen is now added. . Trees pre- 
sented md next building material, for beams, and 
boards in floors. 

Obt^ Lime is a stone deprived of Its carbonic acid or fixed 
air bjr fire ; by mixing it with s^nd or ashes, containing fixed 
«tr, you restore the hme to stone again in a short time. Heoca 
the composition of mortar. 

With bricks and mortar, therefore, well laid by a 
hickUiyer ; with wood well put together with nails, 
by a carpenter ; the dwellings of the whole civilised 
world are now made. 

Ofrf* Cast iron for many purposes, to which timber was 
asually applied, has lately been used to great advantage. 

104. Simply as is the contrivance of chimnies t& 
carry off smoke, they are yet a recent invention ; and, 
in building, were unknown till within the last five 
hundred years : down to that period, the smoke escap- 
ed through a hole in the roof of the house. 

A middle contrivance, between a hole in the rool^ 
and a close fire-place, was the open chimney agamst 
the wall ; which we yet see in many old famr houses; 
and the family sit under the hole that carries off the 
smoke. 

105. The means of letting in the light, and keepuig 
out the cold, is abo a recent invention. Anciently, 
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holes for light were made with wooden shatters^ to open 
by day, and to close at night. 

Various were the contrivances to let in Kght ; and, 
at the same time, to keep out cold. Bladders, horn, 
and membraneous substances of animals and fish, were 
u$ed for this purpose, in the houses of the great; but 
an these gave way to the fine invention of glass. 

106. That useful material was discovered by acci- 
dent: some Phoenician carriers of soda, a few years 
before Christ, happenitig to light their fire between 
some of their lumps of this mineral, it melted, and 
mixing with the sand, produced glass. Soda and sand, 
or flints, melted togethw, continue to be the materials 
of which glass is made to this day. 

Obs» The maottfactory of glass was loDg confined to Phce- 
nicia ; but so little unprovement was made in it, that Nero 
gave 60,0001. for two glass cups that had handles. It wai 
first applied to windows aboot the year 300 ; bat did not get 
into general use till about 1000. 

2. A glass manufactory is a proper object to gratify the 
cnriositj of joung p<^ rsons. Flint, or purified stony sand, 
called silex, is mixed with pare soda, and exposed to a moder- 
ate heat, producing, what is called the frit ; this is then pat 
into moderate-sized vessels, and exposed to a violent beat, till 
melted ; and,, on cooling a little, it becomes a kind of hot 
(>aste, which maybe worked and moulded to any shape : the 
ingenuity and expertness of the workmen,, in so moulding and 
shaping it into various vessels, is highly amusing. 

107. Tiles for the roofs of houses are made of clay, 
in the manner of bricks. Slates dug from quarries are 
also used for the same purpose. In country places, 
where the earliest practices are still continued, roo& 
are thatched with straw : these will keep out the wet 
and cold, but generate a musty smell. 

Paints, consisting of the oxides of metals, and of cer- 
tain coloured earths, or natural oxides, mixed with 
oil, at once serve to preserve wood, and to pwify and 
beautify the inside of houses. 
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VI, Of Architecture. 

108. After the art of building had attained what 
was useful &nd necessary ; luxury would aim at orna- 
ment : — an ingenious carpenter would become a car- 
ver ; and an ingenious stone-mason, a sculptor. 

The pillars which supported the work, would not 
be allowed to be quite plain ; but would be cut or 
carved in ornaments, at the head and base ; and other 
parts of the room, or structure, would be made to 
correspond. Hence, arose what are called, the five 
orders of Architecture. 

109. The five orders of architecture were succes- 
sively invented in ancient Greece and Italy ; and are 
called the Tuscan, the doric, the lomc, the corin- 
THiAN, and tlie composite ; they are to be found in all 
tfie principal buildings of the Christian world. 

1 10 The Saxons, also, had a simple style of archi- 
tecture ; distinguished by semicircular arches and mas- 
sive plain columns; these are still found in many of 
oui oldest buildings. 

The Normans, too, invented a beautiful style of 
architecture, called the Gothic, distinguished by its 
lightness and profuse ornaments ; by its pointed arch- 
es, and by its pillars^ carved to imitate several con- 
joined. 

The gothic architecture is found in all our old cathe- 
drals ; and is often elegantly adopted in private dwell- 
iugs. 

06#. t. As more effectaal means, than any verbal descrip- 
tion of conveying a knowledge of the several species of ar- 
chitecture, diagrams of the characters ofi ach are given 
below ; and to fix them in his recollection^ e pupil should 
trace or copy them. 

2. The Hindoos^ Egyptians, Chinese, and Moors, have 
' likewise their own seperate styles of ornamental building : 
nothing can be more grand, harmonious, and'picturesque, than 
each of these, in the splendid specimens which are to be seen 
in their seyeral countries. In England, the Pagoda in Kew 
Garde^ns, is a pleasing specimen of Chinese architecture ; but 
we seem, in general, to prefer ths fiv« ordenj to th« Gotbie. 
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1. The Tuscan order, 2. The Doric order. 




S. The Ionic order. 4. The Corinthian order 
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2$ A&T OF CLOTBINC. 

0» The CoMPOSiiv order. 
f The Cornice. 
The Frieze. 

The Architrave, 
The Capital 

The Shaft. 



VIL The Art of Clothing. 

111. Most animals are provided with a coat of 
hair or wool for covering ; but man seems to have been 
left naked, and, in many re8))ects, destitute ; apparent* 
ly to serve as a stimulus to his industry and invention. 

Man seems, as to his own wants and powers, to have 
been formed to equalize climates and conquer the ele- 
ments. Plis superb edifices, his control of fire and 
water, his application of light in the night, and his va- 
rious clothing, distinguish his superior intellect. 

112. In all climates, clothing is not alike necessary: 
between the tropics it is little required, except for or- 
nament ; but, in the temperate and frigid zones, man 
could scarcely subsist without some covering. 

Holy Writ tells us, that the firsl clothing of Adam 
and Eve was the leaves of fig trees, sewn, perhaps, to- 
gether; and, even at this day, our manufactures of 
clothing are derived, chiefly, from the fibres of the 
vegetable kingdom. 

113. The gkins of animals wtra doubtlfts the first 
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substantial clothing. The shepherd would dress lum* 
self in in his sheep or goat's skin ; and the hunter^as a 
trophy, in the skin of a wild beast. 

The Tartars clothe themselves in horse-hides to this 
day ; the Americans, in the skins of buffaloes ; and, 
even in some parts of Europe, a sheep's skin, with the 
woolly side inward or outward, makes a winter or a 
summer^rment. ^ 

114. Som^ natives of the South Sea islands clothe 
themselves in mats made of reeds or vegetable fibres ; 
others render pliable the common bark of trees ; but 
none of these will wash, and they are not durable. 

Civilized man, however, adapts the means of nature 
to his purposes, by a process of his own ; he Separates 
the fibres themselves, then twists them into thread, and 
by interweaving this threrd, he obtains a pliable and 
durable material. 

115. The most useful plant for this purpose, is fiax. 
It is cultivated like wheat ; and as soon as its seeds are 
ripe, it is pulled up by the hand : the seed-vessels are 
taJcen off, and the stems are put into pits of water, till 
the mucilaginous or other matter, which holds the fibres 
of the stalk together, is decayed. 

11 6. After the stalks have b^n taken out of the 
pits, they are dried, beaten, and combed, till what re- 
mains is fine, loose, and shining ; the flax Is then spun, 
or twisted by a distaff, and wound on a reel or spindle. 
This thread is either adapted for needle-work ; or is 
given to the weaver to be woven into linen cloth by his 
loom. 

117. The process of weaving is simple: — the 
threads in their length are called the u^arp; and are 
drawn tight by weights at one end ; at the other, they 
are divided into two sets, each set composed of alter- 
nate threads ;— on moving a treadle, one set, or every 
other thread, is thrown, up, and the other set is brought 
down; and, at this instant, across thread or woof is 
thrown between them by means of a shuttle. 
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The lower set of ends are then raised ; and the 
other brought down, and the woof is again thrown be- 
tween. The operation is thus continued, till the whole 
length of the warp has been interwoven with cross 
tlireads. 

Obs. 1. A figure' of a simple loom is here given ; in which, 
the parts referred to aboire may easily be traced. The forms 
of looms are, however, various, and often very intricate. — 
%7 here are stocking looms, or frames, silk looms, cloth looms, 
cotton looms, linen looms, cambric looms, carpet looms, lace 
looms, &c. 



Warp. 



Treadle, 



2. As the loom is one of the most important of social ma- 
chines, its principal of action ought to be well understood. 
Look at a piece of linen with the eye, or with any simple mag- 
nifier, and it will be seen that the loom has simply crossed the 
threads, and thereby matted the whole together. The four 
fingers present themselves, as the most ample illustration of 
its action : but the student may fasten six or eight pieces of 
string to a wall, to represent the warp ; and then by raising 
every other one, and depressing the others, he will be able to 
pass the woof by any contrivance, which will ref^'esent the 
shuttle. He may thus make a piece of packthread cloth ; 
and so, completely illustrate the principle of weaving. 

118. After the piece has been woven, it requires to 
be bleached by the air and sun, or by exposure to somo 
acid. It is afterwards, if desired, printed to any pat- 
tera, by means of blocks of wood, cut out to the pat- 
tern, and is then pressed and glazed before it is used. 

Much skill and experience are required in fixing 
colours, so that they will not wlish out ; but in printing, 
'lying, and similar artS; the Hindoos and Chinese s;Xr 
\ all nations. 
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119* Henvp is another fibrous stalk, much cultivat- 
ed for the manufacture of rapes and sail cloth. But 
the :6brous substance, now the most used for every 
purpose of clothing and furniture, is the product of the 
cotton-tree, or plant. 

Obt, In hemp, as in flax, it is the cortical part which is 
retained for the use of the manufacturer : the pith or medal- 
larj pari of the stalk being broken and separated from it. . 

The cotton wool is found in a state nearly fit for the 
manufacturer, in the seed pod of the plants ; and in 
the West Indies, they yield two crops in the year. 

120. Hundreds of ships arrive every year from the 
West Indies, laden with this material. The chief 
manufactories of cotton are in Lancashire and Lanark- 
shire ; and they are wonders of human invention. 

The articles used in clothing, produced from thts 
substance, are muslins of every degree of fineness, 
corduroys, sheeting, calicoes, quilting, bed furniture, 
hangings, &c.; all of which has been the means of ex- 
tending the commerce of Britain to every part of the 
world. 

O&i. Manufactories of cotton are now scattered all over 
the United Kingdom ; and employ a million of men, women 
and children. 

• 121. The wonderful operations of a Cotton-Mili* 
have been so correctly described by Darwin, that they 
will be much better remembered in that form than m 
prose : 

First, with nice eye, emerging maidens cull 
From leatheiy pods, the vegetable wool ; 
With wiry teeth rcvidving cards release 
The tangled knots, and smooth the revel'd fleece ; 
Next moves the iron hand with fingers fine, 
Corahs the wide cardy and forms the eternal line ; 
Slow, with sofl lips, the whirling can accjuires 
The tender sknns, and wraps in rising spires ; 
With quicken'd pace raecesaive rollers move, 
And these retain, and those extend, the rove / 
Then fly the spoles / the rapid axks glow ; 
While slowly circuiatoives the lab'ring wheel below 
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122. Civilized man does not disdain to convert the 
covering of animals to his purpose ; but he change^ 
their appearance^ and prepares them, so as at once 
to preserve and clear them from offensive odours^ 

One of the most common articles of external cloth- 
ing is derived from the wool of the sheep ; and this 
forms the most admired and useful of the native man* 
ufactures of Great Britain. 

123. The Jleecey as it comes from the animal, is 
first picked and sorted ; and then cleansed from stains^ 
dirt and grease. The wool-comber afterwards pre- 
pares it for the spinner ; who twists it ^iiito woollen 
thread called worsted^ or yam. Of late years, the 
twisting has been performed by worsted-millsj^ on the 
plan of cotton-mills. 

124. This yam, or worsted, is then wove in a 
loom into cloths, flannels, or stockings, of various de- 
grees of fineness, according to the nature of the fleece: 
the weaver delivers the cloth to the fiiller ; who, by 
means of fuller^s earthy deprives it of all remaining 
grease. • 

It IS, afterwards, dyed of any required colour ; then 
it is pressed, and finally sold under the name of broad 
and narrow cloth, to the draper, tailor, or merchant. 

Ohs* — England and Wales feed 36 millions of sheep ; each 
of which yields a fleece of four pounds weight ; or 144 mill- 
ions of pounds at Is. per pound, value £7,400,000. These 
manufactured, produce 20 millions of pounds sterling ; leav- 
ing a profit of upwards of twelve millions per annum, to the 
manuracturers. 

125. Carpets are another production of wool ; and 
in making them the warp is worked perpendicularly, 
instead of horizontally. The fine shawls of the East, 
(lately so well unitated in England,) are mad^ from 
the fine wool of the sheep, which range the mountains 

of Thibet. 

Ohs, — Cable ropes, of superior strength and durability, 
have lately been made from the long wool, which if utelcett 
for cloths. * 
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126. Man's finest closing, however, is derived from 
the web of a crawling insect, or catterpillar, called the 
silk-worm. All the countries of the south and the 
east, preserve and propagate this insect ; and the pro- 
duce of its labours, forms a considerable article of com- 
merce with China, India, Persia, Turkey, Italy and 
the south of France. 

127. The worm is hatched by the heat of the sun, 
from eggs laid by a lively moth, in the preceding year. 
Its food is the leaves of the muiberry ; in which tree 
it lives in warm climates. After it attains its full 
growth, it winds itself in itsT silky web, attached to one 
of the leaves ; and in this cone of silk, it is converted 
into a chrysalis ! 

128. In a few days the chrysalis produces a lively 
and delicate moth, which eats its way out of the cone 
of silk ; flutters its wings for a few days, lays eggs for 
future supplies of silk-worms,— and then dies ! Such 
is the curious and wonderful economy of this insect, 
which supplies man with the material of silk. See the 
cut in another part of the work. 

129. The cones of raw silk are about the size of a 
pigeon's egg ! and each of them when wound off, con- 
tains, in length, a quarter of a mile ! These webs, 
after slight preparations, are spun into thread, by ma- 
chinery in silk-mills, and then called organized or 
thrown silk. The weaver converts the thread into the 
various elegant fabrics made of silk, and tlie dyer and 
presser finish them for consumption. 

Obi, — Attempts have been made to render the web of thd* 
■pider useful ) and stockings have actuall)|] been made of this 
material ! In short, whatever maii can spin into thread, he 
eootriv^es to weave into garments ; and m this respect there- ^ 
16 DO bound to his materials, but in nature. 

130. Hats are mad^ of the fine hair of animals, 
felted or beat ; and then gummed together, till they 
Bre tenacious and firm. Shoes and gloves are made 
of the hides of animals, first prepared by the tanner 
n&d currier by expelling the fatty and unctious matter 
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of the animal, and infdsing mto its place an astringent^ 
made of oak bark. 

Skins are steeped many weeks in the tan pits or 
bark infusions, undergoing this conversion ; and they 
are then shaved and coloured by the currier, for their 
various uses. 



Vin. Of Chvemment and Ltms. 

131. The heads and fathers of families were an- 
ciently their governors ; and this kind of government 
was called Patriarchal. The histories of Abraham, 
Isaac, and Jacob, are beautiful illustrations of this state 
of human society. 

132. When the family grew too large, the branches 
sometimes separated, as we observe in the instance of 
Abraham and Lot, and of Jacob and Esau ; but when 
they resided together, some one would be regarded as 
the head : in due time a title would be given to this 
ruler ; and he would be called a chief, captain, judge, 
dictator, king, sultan, or emperor. 

133. Such wa- the origin of governments ; and they 
would prove of various tendencies, according to the 
character of the first rulers. Any quarrel between 
two tribes, would give to both of them a military char- 
acter. 

He who got the better, wouM be m danger of being 
inspired with a love of conquest ; hence, much misery 
would arise. In time, many tribes or families would 
unite into one as well for offence as defence ; such, 
doubtless, was the origin of nations. 

134. The land of Canaan, when invaded by the Is- 
raelites, was sub-divided in this way, into petty tribes ; 
so was Britain, when it was invaded by Caesar ; Italy, 
also, was divided in the same way, before the ambi- 
tion and military character of certain Romans led them 
to make war with their neighbours. 

Such, too, is the state of five thousand nameless 
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tribes in North and Sonth America ; in Africa, Tar-i 
tary, and Siberia, at this day. 

135. Every man in a society, or nation, is bound 
to respect its welfare ; to do nothing injurious to its 
members ; and to conform himself to the rules or laws 
by which it is held together, maintained and protect- 
ed. By obeying the laws himself, he sets an example 
to others ; and he also partakes of the common bene- 
fit and protection afforded by them. 

Whut constitutes a state ? 
Not high-raised battlement or laboor'd mound, 

Thick wall or moated gate ; 
Not cities proud, with spires and turrets erown'd, 

Not bays, and broad-arm'd ports, 
Where, laughing at the storm, rich navies ride ; 

Nor 8tar*d and spangled courts, 
Where low-bred baseness wafts perfume to pride' 

No^Men, hi^b minded raei;i, 

Men who their duties know, 
But know their rights, and knowing dard mtfintaioi 

Prevent the long-aim *d blow. 
And crush the tyrant while they rend the chain. 

These constitute a state. sot. w. jobtsi. 

136. A constitution is that plan of government and* 
system of laws, imder which a people live together 
ki the same society. In Britain, for example, we have 
a chief magistrate, or king, to execute the laws and 
conduct the business of the government; and we 
have two houses of parliament, to concur with the 
king in making laws, and levying money ; this ar- 
rangement is called the Constitution of Great Britain* 

137* The two houses of parliament consist of about 
400 peers, or nobles, in the House of Lords ; and of 
658 members, elected by and representing the people, 
in the House of Commons. 

No law can be enacted without the joint consent •jf 
the l^ing, lords, and commons ; and nothing can be 
done contrary to the laws si» made ; or to the establish- 
ed and known customs, or Common Law, of tb 
country. 
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138. No tax can be levied on the people, unless it 
originates in the House of Commons ; and is first ap- 
proved of by that assembly. The creation of peers 
and transactions with foreign nations, belong to the 
office of king ; as do the direction and appointment 
of the army and navy, and the management of wars. 

139* The laws of England consist of the common 
law, the statute law, and the civil\a.w. 

The common law is the ancient law of England, 
supposed to be derived from the Saxon laws, and found- 
ed on principles of reason and justice, on the revealed 
laws of Gob, and on the immemorial customs and 
rights of the people. ' 

The statute laws are particular laws to declare, en- 
force, and modify, the common law ; and are made 
by the two Houses of Parliament, and assented to by 
the king. 

The civil law is the law of our spiritual courts fand 
universities; and is derived from the ancient laws of 
the Romans, as condensed into a code by the emperor 
Justinian. 

140. The laws are administered in the king's name, 
in the courts of King's Bench, Exchequer, and Com- 
mon Pleas, and also at assizes in county towns, by 
two judges ; of whom there are twelve in England. 

There is also a court of Equity, called the Court 
of Chancery ; in which, in particular cases, the letter 
of the law is moderated. 

141. There are also courts of quarter-sessions held 
by justices of the peace, for trying petty offenders ; and 
by corporate bodies, who act under Ae king's charter. 

Courts of request, or of conscience, are instituted 
for the recovery of debts under five pounds. 

142. In Britain no man can be put on his trial, for 
any offence, unless twelve of a grand jury have declare 
ed, in a bill of indictment, that there is cause for trying 
kim 5 and he cannot be convicted or punished; except 
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a verdict has been given against him by another jubt, 
composed of twelve honest and unexceptionable men. 

143. By the English laws, wflful murder, forgery, 
house-breaking, house-burni&g, horse and sheep-steal- 
ing, rape, highway-robbery, cutting and maiming, pira- 
cy, coining, and treason against the king, are punisha^ 
ble with death. 

144. Numerous other offences are also punishable 
with death ; but the sentence is generally commulpd 
into transportation for life : smaller offences involve 
transportation for fourteen or seven years ; and petty 
ones are punished by imprisonment, whipping, pillo- 
ry, burning in the hand, or by fines. 

145. A man who has coramited a crime, is charged 
with it before sl justice of the peace ; who issues his 
warrant to the constable for his apprehension. 

The justice commits him to the custody of the sheriff 
in the county goal^ on the oath of the accuser ; who, 
at the assizes^ must repeat his charge before the grand 
jury. 

If they find a true hiUy he is then tried before the 
petty jury ; and, on being found guilty , receives from 
ihejudgCj the sentence of the law, 

146. Death is inflicted by hanging: transporta- 
tion is made to Botany Bay, in New Holland : hut 
many such culprits are employed in England on board 
of hulks, or old ships : small offenders are sent to 
houses of correction, and kept to hard labour. 

As the king is the executor of the laws, and as all 
prosecutions are carried on in his name, he has the 
power of pardoning criminals. 

147. The constitution of Great Britain secures the 
liberty, as well as the good government, of the peo- 
ple ; — 

Because no law can be made, without the consent 
of their representatives in the House of Commons. 

Became no tax can be imposed, unless it origiii* 
ates, and first passes, ia that house. And, 
4 
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Because no man can be punished^ in any way, with- 
out the consent of twenty-four of his peers, or equals ; 
i. e. by twelve of a grand, and twelye of a petit jury. 

148. The public rights of Britons are also secured 
by Magna Charta, by the Habeas Corpus Act, by the 
Bill of Rights, and by innumerable acts or. statutes of 
parliament, passed chiefly in the reign of Edward the 
First and William the Third. 

O^. — The two most enlightened countries of Europe hav- 
ing published the general principles of gorernment) the one 
in a document, called the Bill of Rights, in 1689 ; and the 
othei in a Declaration of Rights, m 1789, both are subjoined 
as the most complete, and the least objectionable summaries 
that were ever compiled on these subjects. 

The lords spiritual and temporal^ and Commons of England^ 

being assembled in a full and free representation of the na- 

_tion, did, (as their ancestors in like case had usually done) 

for vindicating and asserting their ancient rights and liberties, 

declare, 

1. That the pretended power of suspending of laws, or for 
the execution of laws, by regal authority, without consent of 
parliament, is illegal: 

2 That the pretended power of disp^nsin^ with laws, or 
the execution of laws, by regal authority, as it hath been as- 
sumed and exercised of late, is illegal : 

3. That the commission for erecting the late court of com% 
missioners for ecclesiastical causes, and all other commissions 
and courts of like nature, are illegal and pernicious : 

4. That levying money for, or to the use of the crown, 
by pretence of prerogative, without grant of parliament, for 
longer time, or in all other manner than the same is or 
shall be granted, is illegal : 

5. That it is the right of the subjects to petition the king ; 
and all commitments and prosecutions for such petitioning 
are illegal : 

6. That the raising or keeping a standing army within the 
kingdom in time of peace, unless it be with consent of parlia- 
ment, is against law : 

7. That tlie subjects which are protestants may have arms 
for their defence, suitable to their conditions, and as allowed 
by law : 

8. That election of members to parliament ought to be free : 

9. That the freedom of speech, and debates or proceeding 
in parliament, ought not to be impeached or questioned la 
any court or place out of parliament : 
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• 10. That excessive bail ought not to be lequiredi nor ex- 
cessive fines imposed, nor cruel and unusual punishments in- 
flicted : 

11. That jurors ought to be duly impannelled and return- 
ed ; and jurors which pass judgment upon men in trials for 
high treason ought to be freeholders : 

12. That all grants and promises of fines and forfeitures of 
particular persons before conviction, are illegal and void : 

13. And that for redress of all grievances, and for the 
amending, strengthening, and preserving of the laws, parlia- 
ments oiight to be held frequently. 

And they do claim, demand, and insist upon all and sin- 
gular the premises, as their undoubted rights and liberties ; 
and that no declarations, judgments, doings, or proceedings, 
to the prejudice of the people in any of the said premises, 
ought m any wise to be drawn hereafter in consequence or 
example. 

Affain, in 1789, the National Assembly of France recog- 
nized and declared, in the presence of the Supreme Being, 
and in the hope of his blessing and favour, the following sa- 
cred rights of men alid citizens. 

1. Men are born, and always continue, free and equal in 
respect to their rights. Civil distinctions, therefore, can be 
founded only on public utility. 

2. The end of all political associations, is, the preservation 
of the natural and imprescriptible rights of man ; and these 
rights are liberty, property, security, and resistance of op- 
pression. 

' 3. The nation is essentially the source of all sovereignty, 
nor can any individual, or any body of men, be entitled to 
any authority which is not expressly derived from it. 

4. Political liberty consisting in tne power of doing what- 
ever does not injure another : the exercise of the natural 
rights of every man, has no other limits than those which are 
necessary to secure to every other man the free exercise of 
the same rights ; and these .limits are determinable only by 
the laws. 

5. The law ought to prohibit only actions hurtful to societv. 
What is not prohibited by the law, should not be hindered ; 
nor should anj one be compelled to do that which the law 
does not require. 

6. The law is an expression of the will of the community ; 
all the people have a right to concur, either personally, or by 
their representatives, in its formation. It should be the same 
to all, whether it protects or punishes ; and all being eq^ual 
la its sight, are equally eligible to all honours, places and err 
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ployments, according to their different abilities ; without any 
other distinction than that created by their virtaea and 
talents. 

7. No man should be accused, arrested, or held in confine- 
ment, except in cases determined by the law ; and according 
to the forms which it has prescribed. All who promote, 
solicit, execute, or cause to be executed, arbitrary orders, 
ought to be punished : and every persec called upon or ap- 
prehended by virtue of the law, ought immediately to obey ; 
and he renders himself culpable by resistance. 

8. The law ought to impose no othei penalties than such 
as are absolutely and evidently necessary ; and no one ought 
to be punished, but in virtue of a law promulgated before th<» 
offence, and legally applied. 

9. Every man being presumed innocent, till he has been 
convicted, whenever his detention becomes indispensable, 
all rigour to him more than is necessary to secure his person, 
ought to be provided against by the law. 

10. No man ought to be molested on account of his opin- 
ions, not even on account of his relifiious opinions ; provided 
his avowal of them does not disturb the public order estab- 
lished by the law. 

11. The unrestrained communication of thoughts and opin- 
ions, being one of the most precious rights of man, every 
person may speak, write, and publish freely, provided he is 
responsible for any abuse of this liberty, in modes determin- 
ed oy the law. 

12. A public force being necessary to give security to the 
rights of all the people, that force ii instituted for the benefit 
of the community, and not for the particular benefit of persons 
with whom it is entrusted. 

13. A common contnbution being necessary for the sop- 
port of the public force, and for defraying the other expenses 
of government, it ought to be divided equally among the 
members of the community, according to their ability to pay. 

14. Every person has a right, either by himself, or his rep- 
resentative, to a free voice in determining the necessitv of 
public contributions i the appropriation of them and their a- 
snount ; their mode of assessment, and their duration. 

15. Every community has a right to demand of all its agents 
an account of their conduct. 

16. Every community in which a security of rights is not 
provided for, by a separaUon of powers, wants a Constitution. 

17. The right of property being inviolable and sacred, no 
one ought to be deprived of it, except in cases of evident pab< 
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lie necessity, legally ascertained, and on condition of a pre* 
vions jast indemnity. 

\* Students who desire to become more iotimately acqaint- 
ed with these subjects, should consult Blackstone^s Commen* 
taries on the laws of England ; Delolme on the Constitution ; 
Miller on the Constitution ; or, Goldsmith^s British Geogra- 
phy. On other public subjects, Smith on the Wealth of Na- 
tions, and Ganihl on Political Economy, are valuable works. 

149. The enjoyment of private property, which is 
the stimulus of industry, and the foundation of social 
order, is secured by the common law of the land, and 
by the intervention of a jury ; who decide in cases of 
private right, as well as in cases of public injury, or 
crime. 

150. Property is divided into real and persona!:, 
real property consists of lands and their appendages,, 
and of houses and other buildings ; personal property 
signifies moveables, goods, cattle, and every thing, in 
which the holder has but a temporary interest 

151. Real property is held in fee-simple, i. e. by 
.the party and his heirs forever ; or it is held by entail j 

]. e. by him and his own children, or by him, and af- 
terwards to go to some particular person. Estates 
may also be occupied /or Zife; or by lease on certain 
conditions, for a term of years ; or at willy for an an-, 
nual rent. 

152. The house of peers consists of the Prmcc« of 
the blood royal ; of Dukes, Marquises, Earls, ViS" 
counts, and Barons. The public sign of their rank, 
and that which they bear on their carriages and seals, 
are their respective Coronets, given below. 

The other ranks are Baronets, distinguished by a 
bloody hand, quartered in the arms ; and Knights, 
distinguished by their helmet; Esquires are so by 
creation, or office ; and Gentlemen, having 300/. per 
amnun in real property. 
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THE KING, OR REGAL CORONET. 



THE DUKE. 



THE MARQUIS. 
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THE EARL. 



THE VISCOUNT. 



THE BARON. 
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153. The heads of the church represent that estab- 
lishment in the House of Peers ; and consist of the 
Archbishops of Canterbury and York, and of ttoenty' 
four Englbh, and four Irish bishops. 

Other dignitaries of the church are dsanSy or as- 
sistants to &e bishops. 

Arch Deacons are subordinate bishops. 

Rural Deansy who preside over part of the dio- 
cese. 

Rectors or Vicars of parishes, accorduig as they 
receive the great, or small tythes. 

And Curates^ who receive a salary for doing the 
clerical duty, 

154. The twelve judges sit occasiomally in the 
House of Xiords, but they do not vote. In the law, 
there are also Recorders^ or judges of corporations ; 
Serjeants at hm ; Barristers or Counsel ; Solicitor*, 
and Attomies. 

The attorney and solicitor general are barristers, 
who plead in afl tlie legal business of the crown. 

155. Sheriffs are officers, who are the executive de- 
puties of the king in their county ; they serve all writs 
and process ; keep the prisons ; name and summon 
juries ; execute sentences of the law. 

Coroners are officers appointed to inquire into the 
causes of sudden deaths. 

Justices of the peace hear complaints ; commit of- 
fenders for trial, to the sheriff's public prison ; and re- 
dress many grievances. 

Headboroughs ore coQStdhles of hundreds : and pet- 
ty constables execute the warrants of justices. 

United States Government. 

156. The government of the United States of Amer- 
ica is republican, and consists of the Executive, Le- 
gislative and Judicial departments. The executive ig 
vested in the President, and in case of his death, or 
removal, in the Vice President, both of which officers 
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are chosen once in every four years, by electors ap- 
pointed by the several States. 

157. The cabinet council, or advisers of the presi- 
dent, &c. are the Secretary of State, Secretary of the 
Treasury, Secretary of War, Secretary of the Navy 
and Attorney General. These officers are appointed 
by the Senate, upon the nomination of the president. 
— The salary of the president is 25,000 dollars per 
annum ; that of the vice president, 5000. 

158. The Legislative power of the United States 
is in a Congress, which consists of a Senate and House 
of Representatives. Two members are sent to the 
Senate from each State in the union, and are chosen 
for six years. The Representatives are in proportion 
to the p(^lation of a State, and are chosen for two 
years. The vice president is President of the Senate, 
ex officio, 

159. All laws must be passed by both the Senate 
and House of Representatives, and receive the signa- 
ture of the president. 

160. The Judiciary is vested in one Supreme Court, 
and such inferior courts as the Congress may from time 
to time ordain and establish. The trial of all ufiences 
against the laws of the United States, is to be had in 
these courts, and must be by jury, in the State where 
the crime was committed 

The judicial power extends to all cases in law and 
equity arising under the constitution of the United 
States, the laws of the same, and treaties |nade under 
its authority ; to cases which affect ambassadors, otker 
public ministers and consuls ; to controversies in 
which the government is a party, to disputes be- 
tween States, citizens of different States, and also of 
the same State, claiming lands under grants of differ- 
ent States, &C.&C. 

161. The government of the several States is sepa- 
rate from that of the United States, but can establish 
no laws contrary to the laws and constitution of die 
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latter. Each State has an Executive, Legislative 
and Judicial department, formed upon the model of 
the general government, though with some variation 
of particulars. The Executive of the States, is vested 
in a Governor, chosen in most instances for one year. 
In some of the States, a Lieutenant Governor, and % 
Council are associated with the Executive. 

Upon the whole, the form of government which pre- 
vails in respect to the union at large, and to the several 
States individually, is admirably adapted to the promo- 
tion of public and private happiness, and there is no 
country in the world where the rights of men are so 
well understood and secured as in the United States of 
America. 

Here are no privileged orders of nobility ; no titles 
other than those which merit has obtained, and which 
are as free to the poor as the rich. No restraints are 
imposed upon the religious belief of any class of the 
community, but all are allowed to worship God ac- 
cording to the dictates of their own conscience ; and 
such is the general diffusion of the means of informa- 
tion throughout the land, that the highest office in the 
, gift of the people is ^vithin the reach of those who ori- 
ginate from the humblest station in life. 

IX. Of the Art of War. . 

162. When a people have acquired the arts of cul- 
tivating the soil, of mining, of building houses and ed- 
ifices, of manufacturing articles of clothing and furni- 
ture, and have established a government which adds 
to their happiness aiid prosperity, they become objects 
of envy to their less provident neighbours ; and would 
be invaded, plundered, and despoiled, if they neglect- 
ed to cultivate the art of war. 

Oha, — War is, however, only justifiable when d$fennv f^ 
and is the most enormous of cnmes when ofiensive and un- 
necessary. No glory attends victory in an unjust war ; an* 
without justice and necessity on their side, the greatest gen« 
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erals are but leaden of banditti, committiog murders and 

robbery. 

They seek diversion in the tented field, 

And make the sorrows of mankind their sport ; ' 

But war's a game which, were their subjects wise. 

Kings would not play at. Nations would do well 

T' extort their truncneons from the puny grasp 

Of heroes, whose infirm and baby mmds 

Are gratified with mischief, and who spoil 

Because men suffer it, their toy, the world. — Cowper. 

163. For securing its independence, the whole male 
population of a nation ought to be trained to the use of 
arms ; magazines of provisions should be secured ; 
and such dispositions made, as should prevent the 
country from being conquered by the loss of a single 
battle. 

164. It is usual, however, in modern states, to hire, 
and pay for this service, a certain portion of the male 
population, called Soldiers. In England and its col- 
onies there are, in time of war, about 300,000 figliting 
men ; whose time and lives are devoted to their coun- 
try, and they are called the Standing Army, 

165. There were in the late wars 30,000 cavalry, 
or horse-soldiers ; 150,000 infantry, or foot-soldiers ; 
and 5,000 engineers and artiUery-men. whose duty 
was to direct fortifications, and to manage cannon in 
die field. 

There were, besides, 80,000 militia and fendblcsy 
who served for a limited period, and did not go abroad ; 
20,000 marines, soldiers who served on l)oard of ship ; 
and 10,000 local volimteers, horse and foot. 

166. Such was the British army : yet France and 
other nations have even larger armies. The glory of 
Britain lies chiefly in its Navy; which may'jusUy be 
considered the bulwark of the country. 

167. An army is divided into Regiments, consist- 
ing of 700 cavalry, or 1,000 infantry ; and each regi- 
ment is again subdivided into ten companies. Some 
regiments consist of two or three battalions; but each 
battalion generally consists of as many ;nen as whole 
c^iments of one battalion* 
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Three regiments form a brigade; several brigades, 
according to the size of thef army, form a division ; 
and three divisions, the central division, and the right 
and left wings, usually form an army in actual service. 

168. An army is commonly commanded by a ^en^ 
eraly called the Commander in Chief; the divisions or 
wings, by lieutenants general, or majors general; the 
brigades, by brigadiers geTieral; and so far they are 
stc^ officers. 

Regiments are commanded by colonels or lieuien" 
ants colonel J who, with majors, Bxe field officers. 

The companies of a regiment* are commanded by 
captains and lieutenants ; each company is provided 
with an ensign, to carry its distinguishing colours : and 
also with four Serjeants, and four corporals. 

169. The British navy consists of 7OO or 800 ves- 
sels ; of which, 200 carry from 64 to 120 guns, and 
from 500 to 900 men, and are called ships of the line; 
200 more carry from 28 to 60 guns, called frigates: 
and 350 carrying less than 28 guns, are called sloops, 
brigs, cutters, fire ships, bomb vessels, &c. 

The navy of the United States. 

170. The navy of the United States is yet in its infan- 
cy, but is rapidly increasing in number, and advancing in 
the scale of respectability and importance. In naval 
architecture the Americans surpass every other nation, 
and their ships of war are regarded as models by the 
nations of Europe. The American navy, at present, 
consists of 7 ships of the line, 6 frigates of the first, 
and 4 of the second class ; 2 corvettes of 24 guns, 4 
sloops of war of 18 guns, besides 10 smaller vessels. 
But the government have made provision for its annual 
increase, and the time will probably arrive when it 
will be second to that of no nation upon earth. 
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A SHIP. 



A SLOOP. 



Obs. — Of all the arts and professions which, at anjr time, 
attract notice, noue appear more astonishing and marvellous 
ibin that of navigation, in the state in which it exists at pre- 
sent This cannot be more evident, than by taking a retro- 
spective view of the small craft to which navigation owes its 
origin; and comparing them to a majestic first rate, contain- 
ing 1,000 men, with their provisions, drink, furniture, apparel, 
and other necessaries for many months, besides 100 pieces of 
heavy ordnance, and bearing all this vast apparatus safely to 
the most distant shores. A man in health consumes, in the 
space of twenty^four hours, about eight pounds of victuals 
and drink: consequently, 8,0001bs, of provisions are required 
daily in snob a ship. Let us then suppose her to be fitted out 
for three months, and we shall find that she must b« taden 
with 720,0001b8. of provisions. A large 42 pounder weighs 
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abont 6,1001b8., if made of brass, and about 5,50Q1bs., ofirra ; 
and generally there are twentj eight or thirty of these, on 
board a ship of 100 guns ; the weight of which, exclusive of 
that of their carriages, amounts to 183,000)bs. On the second 
deck, thirty twenty four pounders ; each of which weighs 
about 5,1001bs., and therefore altogether, 153,000lbs. ; and 
the weight of the twenty six or twenty eight twelve pounders 
on the lower deck, amounts to about 75,4001b8. ; that of the 
fourteen six pounders on the upper deck, to about 26,000]bs ; 
and besides that, on the round tops, there are even three 
pounders and swivels. If to this we add, that the complete 
charge of a. forty two pounder weighs about 641bs., and that at 
]ea6t upwards of 100 charges are required for each gun, we 
•hall find this to amount nearly to the same weight as the guns 
themselves. In addition also, to this, we must reflect, that 
every ship must have, by way of providing against exigencies, 
at least another set of sails, cables, cordage and tacklings, 
which altogether amount to a considerable weight ; the stores, 
likewise, consisting, of planks, pitch and tow; the chests be- 
longing to the officers and sailors ; the sui^eon^s stores, and 
various other articles requisite on a long voyage ; with tiie 
small arms, bayonets, swords and pistols, make no inoonsid- 
erable load ; to which we mufit finally add, the weight of the 
crew: so that one of these large ships carries, at least, 2.162 
tons burden, or 4,324,0001bs. ; and at the same time, is steer- 
ed and governed with as much ease as the smallest boat. 

171* In Europe a fleet of ships of war is generally 
divided into three divisions ; and commanded by ad- 
mirals, vke admirals, or rear admirals, of the white, 
blue, and red flags. A ship is commanded by 9 cap- 
tain, assisted by two, or in some instances, six lieu- 
tenants ; under whom are from four to twelve midship- 
men. 

There are also a master and his mate, a boatswain 
and his mate, a purser, a surgeop, and a schoolmaster, 
with a captain of every gun. 

172. There does not exist a more prodigious and 
wonderful combination of human industry, than is vis- 
ible on board a first rate ship of war. It appears in- 
credible that a vessel, as large as the largest pariah 
church, should be' moved and directed in the water 
whh nearly the same rapidity and precision as asaudl 
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boat ; and it is wonderful that htunan hands could have 
febricated and put together such gigantic materials. 

17s. The immense ropes and cables consist of hemp 
spun together ; the aggregation of timbers lately grew 
separately in ihe forests ; the iron work was mehed 
and prepared from the ore ; the cannon were cast in 
the foundry ; in short, the whole fabric has been as- 
sembled together by man from the raw productions of 
the earth ! 

174. Forts and castles are constructed of thick walk 
of brick, stone, or earth; not built in -straight lines, 
but projecting and indented so that one part may pro- 
tect and cover another, and so that the walls may 
stand obliquely to the fire of an assailant. Forts are 
also provided with wet or dry ditches ; and with mineg 
under the adjacent ground, to blow up an approach- 
ing enemy. 

175. The projecting angle, or work of a fortifica- 
tion, is called a bastion. 

The straight wall that joins bastions, and which 
these are to defend, is called the curtaiiu 

The projecting angles are called salient angles; 
and the angles which point inwards are called the re- 
mUering angles. 

Works beyond the ditch are called out-works. 

The looping bank of earth all round is called the 
glades. 

The upper part of the wall is the parapet ; and the 
walk witl^ the wall is called the rampart. 




DigifeedbiiGoOgle 



52 ART or WAE. 

Obt.^lti the cut, N L A F is a b«stioa* 

A L is the face of the bastion. 

L N the flank. 

F N the gorge. 

ab c the counterscarp. 

A M the flanked angles. 

M and A the salient angles. 

F and N re-entering angles. 

X y the rampart. 

A G the line of defence. 

176. No fortress can be prudently assaulted by be- 
siegers within the range of its guns, except by dig;^ng 
an approach in a zigzag or slant direction, som^hing 
like the capital Z ; having approached in this way, a 
battery is raised in the night, and the attack begins. 

Afterwards other zigzag api^roaches are made, call- 
ed poroiZefe ; and other batteries are constructed near- 
er and nearer, till a breach is made, and the place taken 
by assault or capitulation. 

177- The composition of gunpowder was first no- 
ticed by Roger Bacon, an English friar, in 1280 ; but 
Swartz, a German monk, applied it in-projecting heavy 
bodies, about 1320. 

The first cannon were used by Edward III. in 
1346, at the battle of Cressey, and at the seige of Ca- 
lais, in 1347* 

Portable, cannon, called muskets, were first used 
by the Spaniards about 1500; but they \^re very 
clumsy, being supported by a rest from the ground, 
and fired by a match. 

Locks of flint and steel, called firelocks were not 
introduced till the wars of William III. and Queen Anne. 

178. A ball, at its discharge from a gun, mtves in 
a velocity of twenty miles in a minute, or one mile in 
three seconds. 

The distance depends on the weight of the ball, and 
the quantity and quality of the powder ; but a ball goes 
the fartherest when the piece is elevated to an angle of 
45 degrees ; and there are tables constructed for every 
degree of elevation. , . * 
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In battle, it is found that not more than one ball in 
60 does execution, owing to their rising, when they 
first leave the gun. 

^ 179. Formerly cannon were made so large, as to 
discharge stones of lOOlbs. weight, to a distance of 
five or six miles, but it is now found that the largest 
convenient size is a 48 poimder ; those carrying 24lb, 
shot are preferred. 

Ship guns are from 48 to 3 pounders ; guns in forts 
and castles are from 18 to 42 pounders ; field pieces, 
or flying artillery, are 6, 9, or 12 pounders. 

The best gunpowder is made of 25 parts of nitre, 
five of charcoal, and three of sulphur. 

A CANNON. 



Ohs, 1. — Before the invention of gunpowder, large stones^ 
equal to mill stones, were thrown bj machines called bdUitla ; 
ftod kalierffig ramt were used to make breaebes m the walU^ 
of cities. 

2. The modem tirt of war^ setting at defiance the meant 
of destruction existing in fire arms and cannon, attains its ob- 
jects chiefly by rapid movements, by breaking the line of bat- 
tle, and by passing into the rear of the enemy, seizing his 
magazines, and destroying his communications. ' The great 
victories of Bonaparte over the generals and potentates ef Eu- 
rope, were gained by these means. 

3. On the dreadful subject of war, which ought never to be 
undertaken, except when unavoidable and in self defence, 
Porteus, bishop of London, wrote the following impressive 
fines: — 

'Twas man himself 

Brought death into the world : and man himself 
Gave keenness to his darts, quicken'^d his pace^ 
And multipliVi destructiouonniankind. 
5* 
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With joy ambition sak, and soon improTM 

The execrable deed. H'was not enough 

By subtle fraud to snatch a single life : — 

Puny impiety ! whole kingdoms fell 

To sate the lust of power : more horrid still. 

The foulest stain and scandal of our nature, 

Became its boast. One murder made a TiUain ; 

Millions a hero. Princes were pnvileged 

To kill, and numbers sanctified the crime. 

Ah ! why will kings forget that they are men? 

And men that ther are brethren? Why *deligfat 

In human sacrifice ? Why burst the ties 

Of nature, that should knit their souls together "" 

In one soft bond of amity and love ? 

Tet still they breed destruction, still go on 

Inhumanly ingenious to find out 

New pains for life, new terrors for the grave, — 

Artificers of death ! Still monarchs dream 

Of universal empire growing up 

From universal ruin. Blast the design. 

Great God of Hosts, nor let thy creatures fall 

Unpitied victims, at ambition^s shrine. 

X. Of the Mechanical Powers. 

180. Without the aid of art, man could not 
massy stones te the tops of churches and palaces; 
he could not apply immense beams of timber to his 
purposes; in short, he would still have beeni^a builder 
of huts and cottages. He would, however, soon discover 
the use of a lever ; and the principle of that power 
would soon be applied, in various shapes. 

06«. — A lever is the foundation of all the mechanical pow- 
ers. It is nothing more than a straight stick or bar of wood 
or iron ; and any common lever maj be applied in an instant 
to any object by way of experiment :~a pohtr^ afirt skovd^ 
or strong toaUdng sticky for the purpose of illustration, is ai 
good a Uver as any that could be made. Lay a shovel across 
a fender, and put a large coal into it, then ballance the coal 
with the hand at the other end of the shovel ; in this situation, 
the shovel is a lever^ the fender is the fukrum^ the coal is the 
ueight or resitiance^ and the hand is the power to raise and 
•vercome it. 

181, The force with which anybody moves is caU- 
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ed its momentum. If a boy walk at the rate of turn 
miles an hour, and go against a wall, he will strike it 
with a sensible ybrce or momentum; if he walk at the 
rate offour miles an hour, and go against it, he will 
stirike it with double the force ; or if he run at the rate 
of six miles an hour, he will strike it with three times 
the momentum, 

Ob*, — Every cbiJd that throws a ball, or shoots a marble, 
is sensible that iU force or momenium is in proportion to its 
Telocity ; the same marble will hit twice as hard, he will tell 
joo, if it move twice t» fast, or ten times as hard, if it move 
ten times as fast. Let him substitute the word momeniinn 
for bard, and velocity for fast, and he will at once understand 
the principle of the mechanical powers. 

182. If a man, tunce the weight of the boy, go with 
the same degree of swiftness, or with the same veloci- 
ty as the boy, he will go against the wall with twice 
the momentum of the boy in every instance. Hence, 
it is a general rule , which is not to be forgotten, that 
the momentum is always in proportion to the combined 
or united size and velocity of the forces employed. 

Ob*, — A marble, twice the size of another, thrown with 
etgruoi velocity, will strike with twice the force, and this is all 
that need be understood. Any one who has learned the mul- 
tiplication table, may easily calculate forces or momenta : a 
ball of two pounds weight, moving with a velocity of six miles 
an hour, will strike with a momentum which may be repre* 
sented by two multiplied by mr, producing iwehe ; and a ball 
weighing six pounds, and moving at the rate of eight miles an 
hour, will have a momentum equal to na; multiplied by eighty 
producing 48 -, hence, those two balls move with separate mo- 
menta equal to 12 and to 48 ; or, in simpler terms, one moves 
with four times the force of the other. 

1 83. If a stone weighing 500 pounds, is to be raised 
one foot by a man, who can lift only 100 pounds, he 
cannot raise it unless he can contrive to make his arm 
move ^we feet, while the stone moves only one foot ; 
because 100 multiplied hy jive is equal to 500 multi- 
plied by one. 

184. This increase of motion in the arm is effected 
by the lever ; because the motion of one end b in ♦^^ 
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same proportion to the motion of the otber, is the di** 
tance of the two ends are from the fulcrum. 

If a levery six yards in length, laid on a fulcrum, at 
one yard from one end, and the ahove named stone be 
fixed to that end ; the hand which pulls at the long, or 
five yards' end, moves over five times the space that 
the other end does ; consequentiy, though pulling but 
100 pounds, it will be equal to 500 pounds at the short 
«nd of the lever. 

185. The grand principle, then, of mechanics is 
this, — that we gain in powers wiiat we lose in moUon^ 
and hence the strength of one man could move the 
earth, if he could bring his strength to act upon it with 
such a velocity, as there is a diflerence betwixt his pow- 
w and the weight of the earth. 

Obs, — Tbe property of the simple lever is exemplified in 
the steelyard used by batchers for weighing meat ; and in 
the iron crow. 

186. Single ^uZ/^ys merely improve the purchase; 
but compounded putties enable the hands of those who 
pull them, to move over twice the space according to 
the number of pullies.; hence, two acting pulleys in- 
crease the power fom* tunes, and three increase it sit 
times. 

1 87. A force applied to the circumference of a large 
wheel, as water, wind, and the feet, or strength of men 
and horses, gains power in the proportion of the diam- 
eter of the wheel to the axle. 

If a water wheel be 12 feet in diameter, and turn 
an axle of one foot, the power acting at the circumfer-* 
ence of the large wheel, moves over twelve times the 
space which the circumference of the axle moves ; 
hence 12 cwt. may be raised with the power of one 

€Wt. 

06«.^A11 windlasses, cranes, mills, windmills, and wa- 
termills, are formed on this principle. The power, what- 
ever it be, is applied to the circumference of a large whet:], 
whose circumference moves in consequence, perhaps, ten 
Utiles an hoar, while its axle, one tenth of the diameter, moves 
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but one mile an iMur ; coDseqnenfl j, the ftreoftb of one ami 
at the rurciunfereoce will be equal to that of ten men at the 
axle. 

188. Inclined planes, or sides of hills, wedges, 
screws, jacks, &c. are all used in mechanicks on the 
same principle : their power depends on the propor- 
tion between the height actually attained, and the 
length of the plane moved over. 

A screw is an inclined plane ; and if a lever be ad^ 
ded to it as in presses, the power gained is so great, 
that a man can multiply his own strength many thous« 
and times. 

Obt. — If I wish to roll a cask, weighing bix hundred weight, 
on an elevation equal to ten feet, and my own force if but 
two hundred weight, it is obvious, on the above principle, that 
an inclined plane, must be three times ten feet, or 30 feet 
iong. If a mail coach weighs two tons, and is drawn on level 
ground, by a force equal to eight hundred weight, and is to 
be drawn to the top of a hill which rises twenty vards in a 
hundred, the horses'will have to pull with an additional force 
equal to one fifth of the weight of the carriage, t. e. one fifth 
of 40 cwt. or double that with which they could draw on level 
ground. 

189. A body put in motion, would move for ever, 
if it were not for the friction of the parts, and the re- 
sistance of the air, which alone stops it. A fourth of 
all power is lost in machinery, from friction and re- 
sistance , hence, the use of oil to smooth the parts ; 
the necessity of smooth roads for wheel carriages; 
and hence, various contrivances called friction wheels, 
for diminishing friction. 

Obs, — The principle of bodies continuing in motion after 
beiog put info it, if felt by those who are in a carriage which 
suddenly stops. They are thrown forwards, owing to their not 
parting with the motion they have acquired. From this cause, 
when a ship in full sail strikes on a rock, every one on board 
is thrown down, and generally the masts snap in two ; so when 
an open chaise stops from a horse falling, those in it are 
thrown forward ; not from the position of ihe chaise, but 
owing to the motion which has been communicated to their 
bodies. 
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2. Hence also, roUers are very useful assistants in moviD^jp 
heary stones, or bodies, from the little friction they create. 

190. The principle of all the mechanical powers, 
however they may be combined, is the same ; that is 
to say, to create all the difference possible between 
the velocity of the power y and the velocity of that 
body which is to be acted upon^ so as to increase th^ 
momentum of the power. 

One of the most common combinations is effected 
by cogged wheels ; which when turned by some pow- 
er, move greater or smaller wheels, or give new direc- 
tions to the force. 

191. A small wheel, with eight cogs or teeth, mov- 
ing another which Yid& forty cogs, diminishes the mo- 
tion of the axle of the larger wheel a fifths and in- 
creases tbe power ^t;e times, and this is the common 
windlass. 

Some wheels are destmed to effect certain objects 
without increase of power, as in clocks or watches. 
Sometimes a greater power is applied to produce in- 
creased motion, as in the roasting-jack, and in many 
mills. 

06*. — On duly considering the vast increase of power by 
some of these combinations, it cannot be matter of further 
wonder that first rate ships of war and other such vast objecta^ 
are easily constructed. In some instances, one man is ena- 
bled to lift up as much as 1,000, and powers may be applied 
equal to the strength of a hundred thousand men. 

192* Clocks and watches are nothing more than ft 
simple arrangement of wheels of different diametert 
and number of teeth, so as to indicate seconds, minutes^ 
hours, days, and even moons. 

Clocks are set in motion by^ weight which turns a 
cylinder, and this cylinder setts the whole in motion. 

Watches arc kept in motion by a coiled spring which, 
in seeking to unopil itself, exerts a power that giveg 
motion to one wheel, which turns all the others. 

Obs. A lecture of ten minutes at a watchmaker^s, with the 
wheels and other parts under the eye, wiJl explain more tfaam 
"onld be done bj verbal description in a volume. 
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193. The triumph of mechanics is the steam engine. 
The inventor observed the excessive force of steam in 
lifting up the stiff lid of a kettie as he sat at breakfast, 
and he and others have since applied this resistiess 
power to produce a motion applicable to all kinds of 
machinery. 

194. In constructing these engines, steam from a 
copper is thrown into a hoUow iron cylinder, with a 
close lid or stopper, which rises as the steam rushes 
ii^to the cylinder, and falls when the steam is condens* 
ed by cold water thrown in for the purpose. 

All upright iron rod is fixed to that lid, and to one 
end of a large beam ; which, in consequence, has an 
action communicated to it similar to that of a see-saw, 
and is lifted up and pulled down with wonderful pre- 
dsion and force. 

THE STEAM ENGINE. 



Obg. — A regnlar and powerful motion being thus produced, 
the mechanic seizes upon it, and apphes it with ease to all 
kinds of machinery. The apparatus itself has been slightJy 
varied by different persons, and for different objects: but the 
principle remains the same, and it is, perhaps, the greatest dis- 
covery that was ever made in mechanics. 

2. Mr. Watt, of Birmingham, has made many improve- 
Bienta in the steam engine ; and, among others, he fastens 
the top of the cylinder, working the rod through it, and ui- 
jtctsstCMB aboTe ai wiSl ai below, so that the motion down- 
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wardt is produced bj steam, as well as that opward ; he also 
condenses the steam in an adjoining ressel. One horse can^ 
bjr common machinery, raise 25,000 pounds one foot high in 
a minate ; bat some steam machines perform the labcor of 60 
or 80 horses I A small one of a ten 'horse power, with the 
steam produced by a HngU btuhel ofcoaU^ will raise thirty 
million of pounds one foot high ; or it will grind and dress 
three sacks of wheat, slit and draw into nails five cwt. of iron, 
and drive at the same time 1,000 cotton spindles. 

3. Robert Fulton, £sq. ef New ^ork, has since applied 
the steam engine with success, to impel boats and ships. 

4. Mr Blenkinsop, of Leeds, has, with' great success, lately- 
applied steam to move coal waggons on a rail- way, instead of 
drawing them with the power of horses. Here is represented 
his machine, to which any carriage may be annexed. 

BLENKINSOP'S MACHINE. 



A. Boiler. 

B. B. B. Patent road rack and wheel 

C. C. Crank rod?. 

D. I). Steamc}linder. 

C. Discharging pipe. «^ 

F. Smoke chimney. 

G. Fire door. 

Scale oDe eighth of an inch to a foot 

195. The pump for raising water is a very useful 
machine ; and its principle, which is founded on die 
elasticity or pressure of the air, should be understood. 
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It can raise water, if required, to the height of thirty- 
three feet, by the pressure of the air on the water. 

0&*.— If a long glass tube, closed at one end, were depriT- 
9d of air, and its open end immersed in quicksilver, the qoick* 
silver will rise in it about 29 inches ; or, if placed in water, 
33 feet of water will rise in it ; tbe weight of 33 feet of water 
being equal to 29 inches of quicksilver. The rise of those fluidi 
in such a tube, is caused by the pressure of the air on the 
surface of the external mercury or water; hence it is infer- 
red, and with reason, that the elasticity of the air which we 
breathe, is in all places equal in force to the weight of about 
29 inches of mercury, or 33 feet of water. 

196- To raise water 33 feet high, nothing more 
then is requisite than to put one end of a pipe in it, 
and to draw the air out of that pipe, when the water 
will instantly ascend in the pipe. 

Such is the purpose and efiect of a pump ; ancl all 
that is to be done is by proper contrivances to draw 
out the air above, and keep up a supply of the water 
below. 

197. A pump consists of a wooden or copper pipe, 
with a long iron rod to work up and down within it, 
by means of a handle. 

At the lower end of the iron rod is fixed a metallic 
hoop, provided with leather to fit the pipe : in the 
centre of the hoop is a little trajhdoor or valve j which 
opens only upwards, and when down, shuts very close. 

At the bottom of the pipe, near the water, another 
such valve also opening upwards, is Jlxed tight within 
the pipe itself. , 

198. The handle of the pump being raised, the iron 
rod, (cdlledihe pistm)y wiUi its valve at the bottom of 
it is forced down the pipe. ^ 

As the valve opens upwards, the air in the pipet 
passes up through the vaiv«. , 

On pulling down the handle, the pbton is rtmedf 
and with it the valve, leaving a vacuum or vacuity 
between it and the lower fixed valve. 
6 
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To fill up the vacuam, the water rushes up through 
the lower valve. 

On agam raising the handle, the piston again de* 
scends; and the water now rushes through its valve, 
' and, on pulling down the handle again, the piston and 
its closed valve me, bringing up the water. 

Its ascent creates a new vacuum, and more water 
rushes through the lower valve ; the upper valve if 
made to descend again, to rise again, closed, and bring 
up water. 

199. Fire engtnesyond other forcing engineSyh^Lve 
no valve or flap fixed to the piston ; but a solid plate 
is moved up and down by it, and the rising water is 
thus violently driven into an adjoining air-tight vessel. 

Through the top of that vessel, the playing pipe is 
so inserted, that its mouth may lie below the water, 
leaving the upper part of the vessel filled with air. 

Then the elastic power of that portion of air, forces 
the driven water up the playing pipe. 

The energy of the stream, will of course depend 
on the power applied to force down the pbton, and 
drive the water into the air vessel. 

Obs, — An inspectioa of a pump, or fire eogioe, will teach 
nore in ten minutes, than mere descriptioo in as many hours. 

XI. Tratle and Commerce. 

200. The barter of commodities is necessarily co- 
eval with the first formation of society. One man 
might have too much corn ; and another too much 
wool ; and each would be willing to give what he had 
to spare of his own superfluity, for what he might 
want of the superfluity of the other. 

201. In time, such barter would become a fystem ; 
otherwise, every family would have to grow every ar- 
ticle it consumed, and to manufacture every commod- 
ity it wanted. The tailor would make clothes for the 
farmer, and take provisions for his labour. The ""car- 
penter would build on the same principle of reward ; 
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«nd hence would arise all the distinct trades which we 
now see exercised. 

202. One farmer too would cultivate wheat ; and 
another would make cheese and butter, according to 
the nature of their respective soils. 

They would either exchange on the spot, or each 
would carry his peculiar produce to a common market, 
and exchange it for gold or silver, articles of univer- 
sal currency, which he could exchange at any time, 
for whatever else he wanted. 

203. The application of labour to particular or in- 
dividual objects, has also tended greatly to improve 
every manufacture. 

A man who is nothing but a tailor, is far more ex- 
pert at making clothes, than if he were also, a shoe- 
maker, carpenter, and blacksmith ; and still more so, 
if^ instead of making all kinds of clothes, he work at 
particular parts of garments. 

This is called division of labour. 

20Ai The utility of dividing labour is exemplified 
In making pins. 

Were a piece of metal given to a man to make one 
pin, he could scarcely do it in a day. 

In pin manufactories, however, each pin passes 
through twenty-five hands : one draws out the wire, 
another straightens it, another cuts it, another points 
It, three or four prepare theliead, two or three put it 
•n, and others finish them, and put them on a paper. 

Twenty-five persons, thus make one hundred and 
twenty-fi\«e thousand pins in a day ; or five thousand 
to each person ! 

205. Labour likewise subdivides itself numerously 
m every branch of the elegant and useful arts. 

Thus, in building, there are, the brickmaker, the 
stone-mason, the ardiitect, the surveyor, the bricklay- 
er, the sawyer, the carpenter, for rough work, the join- 
er for^e work ; the slater, tiie plasterer, the plumber, 
the glazier, the ironmonger, and the painter ; aU neces- 
sary in their several departments. 

Digitized by CjOOQ IC 



&4 ' TRADE AND COMMSRCC. 

206. In villages and remote countries, where every 
separate branch could not meet with sufficient employ- 
ment, the same person often pursues two or three 
branches; for example, the stone-mason, bricklayer, 
sl^-ter, and plasterer, are often united in one workman ; 
so the carpenter and joiner ; also the plumber, glazier, 
and painter; and the carpenter or bricklayer takes 
upon himself, to act also as architect and surveyor. See 
the Book of Trades. 

207. In the arts connected with the furnishing of a 
house, there is the smith, the ironmonger, the joiner, 
the cabinet-maker, the looking-glass maker, the frame- 
maker, the carpet-maker, the bedstead-maker, the 
feather-merchant, the blanket-manufacturer, the oil- 
cloth-maker, the coppersmith, the Venetian blind-mak- 
er, the tinman, the printseller, the bookseller, and the 
painter; all necessary for the house of a man of taste 
and fortune. 

208. In ^ranches of trade connected with the cloth- 
ing of a man, we have the wool-man^ the comber, the 
the spinner, the weaver, the fuller, the dyer, the press- 
er, the packer, the woollen-draper. 

For cottom, there is the planter, the merchant, the 
cotton spinner, the weaver, the bleacher, the dyer, the 
presser,the packer, the warehouseman, and the draper. 

209. In the silk tradcy there is the importer, the 
silk-throwster or spinner, the weaver, the dyer, the 
prcsser, and the mercer. 

In the iron and metallic trades j called the hardware 
manufacture, there is the miner, the smelter, the iron- 
master, the founder J the sythesmith, the button-maker, 
the gun-smith, the sword-blade manufacturer, the cut- 
ler, the polisher, the plater, the finisher, tlie sorter, the 
f^ackei^, the factor, and the hardwareman. 

210. In connectioB with books and literature, there 
are the author, the designer, the publisher, the rag-mer- 
chant, the paper-maker, the stationer, the type$|pind- 
0r^ the press-maker, the ink maker, the pelt-maker, the 
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ehase^maker, th^ compositor^ the pressman, the gath- 
erer, the folder, the stitcher, the leather-seller, the 
binder, the coppersmith, the engraver, the wood-cut- 
ter, the c »pper-plate printer, and the bookseller : in 
all 25 trades, to produce the Universal Preceptor. 

06^.— The author requires, too, his quill-merc^antand his 
ink-mnker ; the designer, various branches of trade ; as the 
pencil- maker, the colour-grinder, &c. &c. the rags require 
sorters ; the paper-maker has his vatmenf his drjer«, pickers, 
sorters, pressers, &c. &c. and so on in each department, ex*. 
tending the 25 even to lOa 

THE LEVER PRINTING PRESS. 

INVENTED BY JOHN I. WELLS. 



6* 
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In the early part of 1821, the much lamented Pro- 
fessor Fisher, of New Haven, Con. published a lengthy 
and specific description of this press, in the "Journal 
of Arts and Sciences ;" demonstrating its excellence, 
from experiment and mathematical calculations. Af- 
ter some introductory remarks, and a brief account of 
other presses, we notice the following paragraph : 

" But of all the presses which act on the principle 
of compound leverage, the one recently invented by 
Mr. Wells, of Hartford, in this State, appears to pos- 
sess the highest recommendations. It has now been 
in operation in various parts of the country more than 
two years — a period sufficiently long to furnish an ex- 
perimental test of its excellence ; and it seems due no 
less to the interests of the mechanical arts in this coun- 
try, than to the ingenious and worthy inventor, that a 
more particular account of it than has hitherto appear- 
ed should be given to the public." 

Further extracts would be made, if our limits per- 
mitted ; he. showed clearly, however, that its power 
was immense. 

211. A pack of woolf weighing 240 pounds, em- 
ploys 200 persons before it is I'eady for sale in the 
form of stuffs, cloths, &c. to. be made into stockings, 
it will occupy 184 persons for a week; as 10 comb- 
ers, 100 spinners, winders, &c. 60 weavers or stock- 
ing-makers, beside dyers, pressers, &c. 

A sword made of steel, the original metal of which 
was not worth a shilling, is sometimes sold for 30O 
guineas ; and a watch-chain has produced 50 guineas ; 
the metal of which, before it was wrought, was not 
worth three pence. 

In like manner, a yard of Mechlin lace will fetch 20 
guineas ; the flax in which was originally not worth 
three pence. 

So likewise, a painting'^ not two yards square, ha» 
been valued at ^£25,000 5 and a shawl, which contttins 
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but a few ounces of wool, and may be drawn througb 
a curtain ring, sells for 60 or 80 guineas. 

212. As it is with individuals, so it is with nations : 
what one nation possesses in superfluity, it is desirous 
to exchange for some article it wants with any other 
natioa which possesses a superfluity of that article. — 
Anciently, England had tin, wool and coals, which it; 
exchanged for wines and manufactures. 

0>^. — A people who have no superflaitieg desirable among 
other nations, can have no trade, nor can they enjoy any for- 
eig:n commodities ; bat if they bad such superBaities, they 
can exchange, them and trade. Geld or silver are superflai- 
ties which command trade, and pay the balance of trade, 
when the goods received exceed the goods delivered. Hencd- 
arises the wealth in gold sibd silver of all fruitful and industri- 
ous countries. 

213. Such was the origin, and such is the principle 
of foreign commerce. Formerly, Great Britain sup- 
plied the whole world with her manufactures, and 
received raw materials in exchange, and in some 
cases, manufactured produce, which was consumed at 
home, or re-exported. The United States haVe, with- 
in a few years, become a successful competitor of 
England, in cotton fabrics, and many other manufac- 
tured articles, which were formerly exclusively suppli- 
ed by Britain. 

214. The Phoenicians or Philistines were the first 
people on record who employed ships to carry the 
produce and manufactures of one nation to another. 

They were Mlowed by the Carthagenians : and 
these, bjithe V^tians, Genoese, and Hanse Towns. 

During the two last centuries, the Portuguese and 
Dutch divided the trade of the world wiUi the English; 

Thou, gracious Commerce, from his cheerless cave, 

In horrid rocks, and solitary woods, 

The helpless wandVer, man, forlorn and wild, 

Didst charm to sweet society ; didst cast 

The deep foundations, where the future pride 

Of mightiest cities rose, and o'er the main 

Before the wondering Nereids didst present. 
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The stoTge-dividiDg keel, and stately mast, 

Whose canvass wings, distending With the gale. 

The bold Phoenician, thro* Alcides* straits 

To northern Mbion^s tin-embowelPd^elds, 

And oft beneath the sea^observing brow 

Of cloud-enveloped Teneriff conveyed. glovbr. 

215. Within the last twenty years, preceding 181 5> 
the Britbh monopolized the trade of the whole world* 
They were not only the greatest manufacturers, but 
idso the greatest carriers of desirahle produce ; and 
they have had three times as many merchant vessels 
on the seas, as all other nations put togethar. 

216. Besides trading with the remotest nations, the 
British have established considerable settlements or 
colonies in Asia, Africa, and America; by which 
means they enjoy the profits of cultivation, in additicm 
to those of monopoly. 

217. In Asia, the British colonies are Bengal, all 
the countries on the Ganges, the coasts of Ccnromandel 
and Malabar, and the large islands of Ceylon and Su- 
matra. 

From these and neighbouring countries, they bring to 
Europe spices, silk, rice, tea, muslins, coffee, drugs^ 
perfumes, and precious stones. 

218. In Africa the colonies of Britain are the Cape 
of Good Hope, Goree, Sierra Leone, and parts on the 
coast of Guinea. 

From these, they bring to Europe gdd dust, ivory^ 
gums and drugs. # 

219. In America, the British prdRnces <4 Upper 
and Lower Canada and Nova Scotia, produce furs, 
com and fish. In the West Indies, Great Britain oc- 
eupies Jamaica, BarDadoes, and a dozen other islands, 
besides Demarara, &c. ; all which supply sugar, nun, 
eotton, coffee, spices, drugs, mahogany, sweetmeats, &c. 

220. These luxuries serve at once to gratify our- 
selves, and become desirable mediums of exchange 
for the produce and manulactures of all other countries 
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We send them to Russia, in exchange for hemp, tar, 
and tallow : 

To Sweden, for copper : 

To Norway for timber : 

To Germany for linen rags and smalts for paper : 

To France, for wine and brandy : 

To Portugal, for wine : 

To Spain, for gold and silver, and fruit : 

To Italy, for silk, rags, oil, and fruit : 

And to Turkey, for silk, drugs, oil, and coffee. 

231. This amazing intercourse, in time of peace, 
was carried on in about 24,000 vessels of all sizes, 
carrying three millions of tons burthen, and employ- 
ing 200,000 seaman. 

The trade and manufactures employ, besides, from 
four to five millions of the people of Great Britain and 
Ireland ; and serve, also, to enrich all its inhabitants. 

222. Several branches of the foreign trade of Eng- 
land are carried on by subscription companies ; who 
divide the profits in half-yearly or yearly dividends. 

These are the East India Company ; which enjoj^ 
a monopoly of the trade to Asia : 

The bank of England; for bullion and precious 
stones : 

And the Hudson's Bay company ; which monopo- 
lize the trade in furs from those countries. 

There are also the nearly extinct Turkey, Russia, 
African, and South Sea Companies. 

223. The inland or domestic trade of Great Britain 
and Ireland, is carried on by means of many thousand 
waggons and stage-coaches; by canals and rivers, 
which intersect every part of the two islands ; and by 
many hundred coasting-yessels, which carry the pro- 
duce and manufactures of one place to another. 

224. The chief ports are London, (equal m trade 
to all the others,) Liverpool, Bristol, Glasgow, Green- 
ock, Hull, Falmouth, Dartmouth, Plymouth, Ports- 
mouthy Yarmouth, Lynn, Shields, Leith, Aberdeen, 
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Whitehaven, Siransea, Duhlin, Cork, and Waterford. 

225. The chief manufacturing towns are Birming- 
ham, Wolirerhampton, and Sheffield, for cutlery and 
metallic wares. 

Manchester, Stockport, Bolton, Glasgow, and Pais- 
ley, for calicoes and muslins. 

Leeds and Norwich, for woollen cloths. 

Nottingham and Leicester, for hosiery. 

Belfast and Londonderry, for linens. 

Wilton and Kidderminster, for carpets. 

Newcastle and Worcester, for china, porcelain, and 
glass. 

226. The United States of America, under the ad- 
vantages of a l^g peace, the possession of raw mate- 
rials of every Kd, numerous fine ports, and a free 
government, are rapidly advancing in the manufactur- 
ing system ; and with numerous »iips at sea, the A- 
mericans are carrying on an extensive trade with all 
parts of the world. 

227. The principal sea^ports in the United States, 
are Portsmouth, Salem, Boston, Providence, New-York, 
Philadelphia, Baltimore, Norfolk, Charlestdn, Savan- 
nah, Mobile, and New-Orleans. The principal man- 
uiactories, some of which are very extensive, are gen- 
erally located in the New-England states. They are 
rapidly increasing in number, and are even now no 
inconsiderableoivals of British manufactures. 

228. The trade of most other nations has been ruin- 
ed by unwise governments, or by political revolutions. 
That ^ China by its immense canals, is the greatest 
and most advantageous that is carri^ on in any coun- 
try in Asia ; but, the Chinese have no general fordg^ 
trade, except with Japan. 

229. The exports and unports-of Great Britain have 
been nearly fifty millions each per annum. The 
worth of the various merchandise and manufactures in 
hand, is estimated at 60 millions ; and the value of 
the shipping employed, at about 25 millions. 
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2S0. The employments to which so vast a trade 
g^ves rise^ are, as far as regards the ship, those of the 
ship-owner, the ship-buildar, the copper*8mith, the 
rope-maker, the biscuit*baker, the provision-merchant, 
the ship-carpenter, the anchor-smith, the mathemati^- 
cal instrument-maker, and the slop-seUer. 

231. In regard to the caigo of ships, there are the 
merchant, the ship-broker, the factor, the maoufacturer, 
tho' packer, and the lighter-man. 

Among merchants, there are SpanUh merchantS| 
Turkey merchants, ItaKan merchants, Ru$$ia mer- 
chants, Hambtirgh merchants, ^es^ JnJtamerchantSi 
American merchants, BraxU merchants^ African 
merchants. 

Xn. The Art of Navigation. 
2S2. That art must be allowefl to be curious and 
extraordinary, wliich enables men to conduct great 
ships with precision, across vast seas many thousand 
miles wide, in which they often sail fix* weeks together 
without seeing land. 

236. Anciently, and indeed till within the hist 400 
years, no ship ventured out of sight of land. If the 
mariners lost sight of the land, they gave themselvet 
up, and it would be merely accidental if they ever re- 
gained the same shore r such were the disadvantages of 
Phoenician, Carthagenian, Roman, and Grecian com- 
merce. 

234. In the 13th century, it was discovered, by mere 
chance, thai if a certain part of the ore of iron was 
suspended on a point, and allowed to turn itself at 
pleasure, it would always. point to the noith part of 
the world. Hence, if a seaman tpok with him to sea 
one of these loadstones, he was enabled to UW tho* 
north, and keep a journal of his course. 
When from the bosom of the mine. 
The magnet first to light was thrown, 
Fair commerce haiPd the gift divine, 
And smiling ^jlaioiM it for htr i>W9;> 
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'^ Mj bark,^* she said, ^' this gem shall guide 

Thro' paths of ocean yet untried ; 

While as my daring sons explore 

The rude, inhospitable shore, 

Mid desert sands and ruthless skies, 

^ew seats of industry shall rise, 

And culture wide extend his genial reign, 

Free as the ambient gale, and boundless as the main<^* 

PTE. 

235. As the loadstone enabled him to keep an ac- 
count of the course of his voyage out, so it was not 
difficult to retrace the same course back, by referring 
to his journal. If a man in the dark go 50 steps to 
the right, 20 straight on, and 30 to the left ; he will 
easily return to 9ie place whence he set out, if he 
takes 30 steps to the right, 20 straight on, and 50 to 
the left. 

236. In the wide and pathless ocean, the loadstone 
Aen, by constantly pointing northward, proves a cer- 
tam guide, and enables the mariner, if he has recorded 
his past course, to ascertain his exact position on the 
Sea, and to shape his future course accordingly. 

237. The loadstone, or magnetic needle, as it is 
also called, is usually placed in a frame, and covered 
by a glass. Beneath it, in the frame, are marked the 
S2 points of the compass ; that is to say, the whole 
circle of the horizon is thus divided into 32 parts. 

The principal of these are, the four cardinal points, 
the north, south, east, and west ; and these are sub- 
divided into north-east, north-west, south-east, and 
south-west, &c. &c. 

06*.— Annexed is the representation^of this division ; the 
hopcing or reptating of which is among young Bailors deemed 
a considerable achievement. 
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^HE MARINER'S COMPASS. 



238. The practice of navigation led, liowe?Ver, tb 
Various other discovtries ; which now render the mar- 
iner's compass of primary utility, only, during a series 
of cloudy weather. 

Every child can always teH where he is, by looking 
at objects around him ; t. e, at the houses, trees, and 
places, to which he is accustomed. 

So it is with sailors : there are certain fixed objects 
around the earth, as the sun moon, planets, and stars ; 
and by the position of these, a slulfut sailor can al- 
ways tell where he is. 

239. If it appear by the almanack, that at London, 
the sun is, on the 5th ^f June, 6l degrees high at 12 
o'clock, and a sailor, by his octant, find it at that time 
to b^ 70 degrees high, he concludes that he is nine 
degrees, or 625 miles, nearer to the vertical place of 
the sun, or more to the «ot«lJ^than London. And thus 
he determines his latitude. 

240. If it appear by an alhianack, that at 10 o'clock 
on the evening of June 5, the moon comes to a eon^ 
junction with the planet Mars, at London, and a sailor 
find that the conjunction takes place at nine o'clock 
where he is, he concludes that he is one hour, or 1^ 
degrees, or 1 045 longitudinal miles west. Hence te 
knwws the longitude of th^ place where he Vs. 

7 
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241. A Nautical Almanack b puUkhed bj govern- 
ment, expressly for the use of sailors ; and is carried^ 
in many curious particulars^ to sucl\ a nicety, dial by 
means of his octant, a telescope, and an accurate 
watch or time-piece, a sailor can now ascertain his 
position in any part of the seas within half a mile. 

242. So expert are na^gators become in our days, 
that a ship has sailed from Portsmouth to Calcutta in 
55 days, a voyage which formerly employed six 
mopths ; frum Portsmoudi to Malta in 11 days, for- 
merly two months ; to New York in 21 days, formerly 
two months ; and to the West Indies in 21 days, for- 
merly two months. 

Drake and Anson were three years in sailing round 
the world ; and this is now frequendy performed by 
merchantmen, in nine or ten months. 



Xin. Geography and Astronomy, 

243. Geography describes the surface of the earth ; 
the shape and size of the land and seas ; the bounda- 
ries of nations, and their climate and natural produc- 
tions. 

it also teaches the character of the inhabitants; 
their government, religion, manufactures, and mode of 
living; and it ought to enable us to shun their errors, 
and profit by their experience. * 

Oil.— > As there are nuaDeroui works adapted for schools on 
this subject, and the details are very extensive aud prolix, it 
would be tnffiDg with the M§es of this work, to dwell tedi- 
ously on g^eography. ^^ 

244. The earth, on w^ch we live, is a round ball 
or globe, 8,000 miles in diameter, and 25,000 miles 
round. Its surface is covered with one part of land^^ 
and three parts of watery which are inhabited and 
filled with innumerable living creatures. 

245. Of the internal parts of this immense globe 
little is known to us. From the surface to the centre 
IB 4,000 miles, yet no mine is a mile deep. 
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As fttf 08 man has peietrated, he has found sucees- 
dve layers or coats of different earths $ laying over 
sach iibeTf like the coats of est onion, or the leaves of 
abo^ 

Obt,— Id di^ng welli, variotis tbicknestet of different 
•oils are foand m different placeB, in an order somethinn; like 
the fonowing: three feet of black earth, called Tegetable 
monld, fonr of grave], five of graTel and sand, ifac of day^ 
three of leBthelli, fifty feet of eky, forty of sand, five of 
■tone, three of marl, ftc. ftc. and what ii remarkable, every 
layer k the lame thickness as far as it extends, and f enerally 
paralle] with the rarfiice of the earth.-^.£!se my Grammar of 

246. The highest mountains detract no more from 
the romidness of the earth than the inequalities on the 
lind of an orange detract from its general rotundity, 
ChimborazOy one of the Andes^ rears its lofty head 
four miles high^ yet ibis is but the two thousandth part 
of the earth's diameter. 

Obt.— Mount Blanc is not three mfles high ; the Peake of 
Tcneriffe but two miles and a half; «nd Mount Etna not two 
aUes. The Snowdon, in findand, is not three qaarten oft « 
mile ; and bot a grain of sand compared to the wnole earth. 

247* The mines, therefore, may be compared to 
the sting of a bee in the body of an elephant ; and 
the mountains to the inequalities in the rind of an or* 
ange : yet^ vast as is the earth, the sun, which enlight- 
ens and warms it, is one million times greater ; or, in 
other words, one million eart^ united in one mass, 
would onlv be the size of the sun. 

24a. The land consists of two continents; the old 
continent of Europe, Asia, and Africa, and die lately 
^scovered continent of America. 

There are also many thousand Ulandi surrounded 
by the sea ; many of them, as Great Britain, it is 
supposed were anciently united to die continent, and 
others, the tops of marine mountains peeping out of 
the sea, the bases of which are at the bottom of the 
ocean. 

249* When a point of land juts out into the sea, it 
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is called a Cape or Promontory ; as 4he Cape of Good 
Hope. 

When two masses of land are joined together by a 
narrow slip, it is called an Jgthmus; as the Isthmus 
of Suez, and the Isthmas of Panama. 

A Peninsula is a tract of land almost surrounded, 
by water : Spain and Portugal are a peninmda. 

250. The waters are usually divided Into four 
Oceana; the Great or Pacific Ocean, ten thousand 
miles across; the Atlantic Ocean, three thousand 
miles across; the Indian and Southern Ocean; and 
the Northern Ocean. 

. Seas are detached pieces of water ; as the Mediter- 
ranean and the Baltic. 

Gulfs and Bays are parts of the sea that indent into 
the land ; as the Gulf of Mexico, and Chesapeak bay. 
And Straits are narrow passes joining one s^ or 
ocean to another; as the Straits of Gibraltar.^ 

251. The vast Sun, to which we are under such 
sensible obligations, for light, heat, life, and vegetation ; 
imd without whose genial influence all the earth would 
become a dark, solid mass of jce, is 900,000 miles in 
diameter ; and the earth is 95 millions of miles distant 
from it. 

252. The Sun is the centre of a vast system of plan- 
ets, or globes, like the earth ; all of which move round 
his body at immense distances, in periods which in- 
clude the various seasons to each^ and are therefore a 
year to each. 

Obt, — ^They are all pressed to each other^s centre ; but the 
action of their flaid parts against their sohd parts, gives tbem 
a tendency to go forirard in a straight line ; and those two 
forces so balance each other, that they neatralize one another, 
and in conseauence, the planets are moved round the son ia 
an orhit which is nearly circular. See 283. 

255. The sun has been commonly* considered a 
^fibe of pure fire. A ntmiber of maculae, or d^rt^ 



,y Google 



ASTBONOMT. 77 

spots, may, however, by means of a telescope, be seen 
on different parts of his surface. 

These consult of a nucleus, which is much darker 
than the rest, and surrounded by a mist or smoke ; 
and they are so changeable as frequently to vary dur« 
ing the the time of observation. 

Some of the largest of them exceed the bulk of the 
whole earth, and Uiey are often seen for three months 
together. 

They are supposed to be cavities in the body of the 
sun ; the nucleus being the bottom of the excavation ; 
and the shady zone surrounding it, the shelving sides 
of the cavity. 

THE SUN AND SOME OF HIS SPOTS. 



Great source of day ! best image here hclow 
Of thy Creator, ever pooriog wide, 
From world to world, the vital ocean round ; 
On nature, write with every beam, An praise. 
Soul of lurroooding worlds !— • 
^Tis hj thy secret, strong attractive force, 
(As with a chain indissolubly bound), 
1 by system rolls entire ; from the far bourn 
Of utmost «« Htrsdulf^ wheeling wide bis round 
Of *^ Hgkty'*^ years ; to Mercury, whose disk 
Can scarce be caught by philosophic eye, 
Ijost in the near effulgence of thy blaxe. tboksok. 

254. As the sun is one nullion times larger than the 
earth, it is endent that the balance of their mirtual 
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pr esstme would not be destroyed, if one millimi of 
earths moved round the sun ; but at present, we know 
only of SEVEN such bodies, some nearer and some far- 
ther off than the earth, and some greater, and some 
smaller, called Mercury, Venus, £anh, Meurs, Jupiter, 
Saturn, and Herschel. 
* The Sun revolving on his axis tarns, 

^nd with creative fire foteasely bums ; 

First JHercury completes bis transient year^ 

Olowing, refulgent, with reflected glare ; 

Bright VfnMa occupies a wider way, 

The early harbinger of night and day ; 

More distant still our ^ht terrctqueoiu turns, 

l^or chills intense, nor fiercely heated buros ; 

Around he rolls the lunar orb of light, 

Trailing her silver glories through the night. 

Beyond our globe, the sanguine Mars displays, 

A strong reflection of primeval rays ; 

Next belted Jupiter far distant gleams, 

Scarcely enlightened with the solar beams ; 

"With four unfix'd receptacles of light, 

He towers majestic through the spacious height ; 

But farther yet, the tardy Saturn lags. 

And seven attendant luminaries drags ; 

Investing with a double ring his pace. 

He circles through immensity of space. — chattxrtov. 

255. Some of these several globes, so revolving to 
r^eive light and heat from the sun, serve as centres to 
other minor globes called moons. These satellites ac- 
company the planet In its tour round the sun ; serving 
to balance its motions, and to reflect by night the sun's 
light on the planet for the use of the inhabitants. 

256. The earth has one'mooD, 2,000 miles in di- 
ameter, and a quarter of a million of miles distant from 
the earth. 

Jupiter, another planet, has four moons. 

Saturn *ei;cw mooiis ; and he is also siu'rounded4)y 
a large doubk ringy 30,000 miles distant from lus 
body. 

And Hersehel has six moons. '^ 

257. Butif the matter of all these planets and moons 
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were put together, they are not equal to a ten thou- 
sandth part of the sun ; or rather, it would require ten 
thousand such masses to make up the bulk of die sun. 

258. Besides the seven planets, and their eighteen 
moons, there aiefour very small bodies called Aster- 
oidsy which move round the sun between the orbits of 
Mars and Jupiter, called Ceres, Pallas, Juno, and 
Vesta, all of them late discoveries. 

259* There are also a multitude of bodies, some as 
large as the earth, called Comets^ which exhibit very 
peculiar phenomena of the sun. The planets move 
round him in orbits nearly circular, but comets almost 
touch the sun in one part of their orbit, and then 
stretch out into space thousands of millions of miles. 

THE COMET OF 1680. 



THE COMET OF 1811. 



-■t:. 
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Hast thou ne^er seen the oomeOe flaaing light ^ 
Th' illustrioiu stranger passing, terror sheds 
On gazing nations, from his fiery train 
Of length enormous x takes his amf^e round 
Through depths of eether ; coasts unnumberM worlds 
Of more than solar glory; doubles wide 
Heayen^s mighty cape ; and then revisito earth. 
From the long travel of a thousand years. touvg. 

260. The twinkling stars, of which we see so many 
every clear evening, do not belong to our solar sys- 
tem ; but are themselves so many Sun» to other sys- 
tems like ours. 

Each star is supposed to be the centre of its own 
system ; and to have planets, moons, and comets mov* 
ing round it at immense distances, like those of oiir 

solar system ! 

Bright legions swarm unseen, and sing, unheard 

By mortal ear, the glorious Architsct, 

In this his universal temple, hong 

With lustres, with innumerable lights. 

That shed religion on the soul ; at once, — 

The temple and the preacher ! O how loud, 

It calls devotion ! genuine growth of night 

—Devotion; daughter of astronomy ! 

An undevout astronomer is mad. .touho. 

261. They are called^a;ed! stars, because they nev- 
er appear to move; and are so distant, that although 
the orbit of the earth is twice 93 millions, or 186 mill- 
ions of miles across; and we are consequently 186 
millions of miles nearer to some stars at one time than 
we are at another, yet the stars always appear in ^e 
same place. 

Oh nature! all-sufficient! overall! 

Enrich me with the knowledge of thy works ! 

Snatch me to heaven ; and show thy wonders there ;-^ 

World beyond world, in infinite extent, 

Profusely scatter^ o^er the blue immense. thomsozt. 

262. The distance of the nearest of the fixed stars 
cannot be less than 32 billions of miles ; and all of them 
are doubtless as far distant from each other. 

They appear to fill infinite space in shoab or vast 
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system of stars ; and our sun is supposed to be one of 
that ftynaying shoal of stars, whose myriads form the 
bright cloud of light called the Milky Way. 
" How distant, some of the Boctumal uxob I 

So distant, sajs the sage, Hwere n^t absurd 

To doubt, if be^ms, set out at nature^s birth, 

Ace yet arrived at this so foreign world ; 

Though nothing half so rapid as their flight 

An eye of awe and wonder let me rol], 

And roll for ever. Who can satiate sight 

In such a scene, in such an ocean wide 

Of deep astonishment? Where depth, height, breadth) 

Are lost in their extremes; and where, to count 

The thick-sown glories in this field of fire, 

Perhaps a seraph^s computation fails. Tovir o. 

263. The stars as seen through a telescope, are infi- 
uie in number, more than 100,000 have been reduced 
to a catalogue ; Ji)ut with the nailed eye, not more than 
6 or 800 stars on the clearest night can be seen ; — so 
deceptive is the appearance when viewed hastily. 

264. The ancients, in order to find and describe the 
stars, classed them into figures of men and beasts, 
called Constellations, and there were Mty of these. 
The modems have added twenty-four others ; so that 
the celestial globe, in which the stars are accurately 
laid do^vn as in the heavens, is covered with the fig- 
ures of these imaginary constellations. 

265. In the Zodiac, or part of the heavens where 
the sun appears to move, there were twelve of these 
ct>nstellations : as, 

Aries, the Ram • . , . V 

Taurus, the Bull . • , . y 

Gemini, the Twins . . . n 

Cancer, the Crab • . . G 

Leo, the Lion il 

Virgo, the Virgin . . . . nj 

Libra, the Balance . . . i:^:^ 

Scorpio, the Scorpion . . m 

Sagittarius, the Archer . . / 

<)apricomus^ the Goat * • Vf 
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Aquarius, the Water Bearer t» 
Pisces, the Fishes . . . H 
On the earthU orbii^ see the various *^gm .• 
Mark where the Sum, oar year oompleting, shines ; 
First the bright Kam his languid ray improTes : 
Hcxt glaring wat'ry thro^ the BuU he ntoves ; 
The am^roas Twin* admit htf genial ray ; 
iJow bnming tbro» the Crab^ he takes his way ; 
The JWon, flaming, bears the solar power ; 
The Firgin faints beneath the snltry shower. 
Now the jwi Balanee weighs his equal force ; 
The slimy Serpent swelters in his course ; 
The sabled Archer clouds his languid face ; 
The Ooai with temflests urges on his race ; 
Now in the floater his faint beams appear ; 
And the cold Fuhes end the circling year. chAttbktof. 
Ohs. 1.— These constellations were of EgyptiancontnT* 
ance; and the characters (which it is needful to team) are 
Egyptian hierogl? phics, or rude paintings of the thinga repre- 
sented, or some known emblem of the things. 

2. The signs of the Zodiac, in which the earth ^nd plan- 
ets move, may also be recollected by means of the tolloviDS 
liiiefl^— 

The mm, the buU^ the hemTnhf twau^ 
And next the erab^ the-2»on chines, 

The virgin and the itaUs ; 
The Horpian^ archer^ and i«i goai^ 
The man that holds the water^pot^ 
And^A with glittering tails. . 
266. The most showy of the eonstdlations is Ori- 
on, distinguished by his beh of % in a row ; beneath 

these is Srius, the brightest of the stars ; and above^ 
to the right, are die red star of the bull, and the Plei- 
ades or Seven Stars ; and to the left, two bright starS| 
Castor and Pollux. 
These bright constellations are always viable on a 

winter's evening. 

Ofrt.— l*he student of nature, who takes an eveningU itMitt 
to admire the magnificence flhd the glory of the starry heavens, 
and desires to profit by his observations, should learn to class 
the heavens into particular divisions : and to fix on cettaiii 
points, as landmarks, to direct his attention. 
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By knowing the part of the boaveni in which the ran 
rises, he w able to determine the tatiem side ; bj attending to 
its situation at noon, he ascertains the ttnUh ; and bj_ noticing 
the place of its setting, he determines the tBesiem side of the 
horizon. He need not be told that the north is opposite to the 
sotUh, 

The moment, then, in which he oasts his ejeson the sparik- 
ling expanse of heaven, he is sappoaed to be sensible of the 
bearings of the cardinal points, north, iOtUh^ eatt and wett. 

The next principle to be recognised .is, that he sees above 
bis horiion,* one half of the whole heavens; that is to saj, 
one half of the heavens are always visible, or above the hori- 
son,, and the other half is below the horizon. He mnst not 
expect, therefore, to see all the constellations and planets at 
opce ; but only that half which at the time of observation, 
is' above the horizon. 

For the sake of precision and aculeate reference, astrono- 
mers have supposed the 960 degrees, mte which geographers 
divide the surface of the earth, to be extended 4o the heav- 
ens ; so that the whole circumference of the horizon of the 
heavens is supposed to be 360 degrees, or proportional parts ; 
half is 180 degrees, and a quarter is 90 degrees. And as we 
see one half of the heavens above the horizon, it is of coarse 
180 degrees from one side of the horizon, in a line passing 
over OMT headt^ to the side direcUv opposite ; and of course 
from the point over our heads, caUed the sent/A, it is 90 de- 
grees to the horizop on every side. 

Remember, then, that the whole heavens are 360 degrees, 
or proportional parts round, and that from the point direcUy 
over head, it is always 90 of these degrees down to the hon- 

lOD. 

An observer of the heavens will discover the proeression of 
the whole, from east to west, hj a quarter of an hour's at- 
tention. Let him bring a star, in any part between the ze- 
nith and the southern part of the horizon, ioto apparent con- 
tact with the end of a house, steeple, or other fixed object, 
and be will in a few minutes perceive the motion of that star, 
and of the whole heavens, from east to west 

It may be proper for the student now to consider, that this 
general motion of the whole heavens is merely apparent; and 
is occasioned by the rotation of tike earth on its axis in a con- 

* The horison is the line all around where the sky and the 
earth seem to meet. The atnUh is the point directly over 
head, 90 degrees from the horiwon* 
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traiy direction.' Of coune, if the tpectator if moving 6fk 
the earth from west to eut, the distant stars will appear to 
moTe from eas^ to west. 

The rising snd setting of all the distant heavenly bodies 
wiD, hence, be easily understood. The earth turns complete- 
ly round every twenty -four hours ; every inhabitant Of it wUli 
therefore, h«r carried round towards all the bodies out of ii^ 
and distant from it, every twenty-four hours. Hence, the 
rising and setting of the sun \ the succession of day and night ; 
and ail the dependent phenomena. 

This progression 6f the whole heayens from east to west ; 
the rising of sotaie stars in the east, and the setting of others 
' in the west ; are objects which, viewed in this manner, will 
leave impressions much stronger than the mimic representa- 
tion of the same phenomena on the celestial globe. The 
immensitv of the gireat vault of heaven, the still, folenin, uni- 
form motion; the accompanying association of the immeasura- 
ble distances, the apparent perpetuity, and the coiindess num- 
bers of the stars, will fill the mind with reverence and devo- 
tion towards the omnipotent^ infinite and eternal AoTttoB. of 
the whole * 

Having thus obtained ocular demonstration of the tnbtioh 
Of the stars from east to west, or rather of the (motion Of the 
earth in the contrary direction, it will then lA necessary td 
attend to another circumstance which is a consequence of th&t 
motion. 

A slight consideration will evince, that the stairs iinmedi" 
ately above the axis on which the earth may be sUppOsed to 
turn, will appear to remain stationary oVer those places, at 
both ends of the akis. In turning a wheel on a fixed axis, 
all th^ parts of the circumference will siiccltssively present 
themselves to different objects, but the axis will continue to 
point to .the same place. If the wheel be supposed to be a 
globe revolving on an axis, the effect will be the same ; the 
point of the axis, called the pole of the globe, will point to 
the same spot, while all the parts will perform iimaller or larger 
circuits, in proportion as they are remoVed in a greater or lefti 
degree from the t>olei. 

It is important, then, to be able to determine the points ill 
the heavens which are opposite to the poles of the earth } 
these always appear to stand stiU, while the other stars appear 
to make a daily circuit round them. At, however, tre tan 6n^ 
«fe 90 degrtet in the heavenifrom the point over our own heads^ 
the inhabitants of no part of the earth can see both poles,except 
those who live at the equator, from which both tholes are dis- 
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tant ntskttj degrees. The poles of the heavens may therefore 
be seen at the equator^ exactly in the horizon, in the north 
and south ; bat if you travehor sail one deg^e to the north 
of the equator, so as to be within 89 degrees of the north 
pole, you will, of course, see one degree beyond the north 
pole, and not so far as the south pole by one degree ; be- 
cause, as before 'stated, yon can always see 90 degrees in the 
heavens, from your zenith, or place over head. In New- 
England which lies between 40 and 45 degrees from the equa- 
tor, or withm 45 and 50 degrees of the north pole, we always 
see 40 or 45 degrees beyond or below the north pole ; dr, in 
other words, the north pole in the heavens, or the stars imme- 
diately over the north pole of the earth, will be 40 or 45 de- 
frees high. 

At about midway between the horizon and the zenith, in 
this northern part of the heavens, we who are in New Kng- 
land must look for the north pole of the heavens, or the part 
which never appears to move. It happens that there is a star 
so near the north pole, that for all ordinary purposes it may 
be taken for the north pole itself; and this star may always 
be found very easily, by means oftwo other stars which point 
to it in a right line.. During the v^mter months, these stars, 
which are in the constellation of the Great Bear, are to be 
found with the other ^tars of that remarkable constellation, 
on the eastern side of the pole. They are about stx decrees 
asunder, and the nearest is five times that space, or thirty 
degrees from the polar star, at which they seem to point, and 
are, thence, called the Pointers. 

The north pole star beii|[ thus found, it will be a pleasing 
employment ^ observe, that all the stars appear to move 
round it,accordingto their several distances, while it constant- 
ly stands still An hour^s contemplation of this star, and of the 
motions of the rest of the heavens, while it remains an im- 
moveable centre, will teach more to the uninformed in as- 
tronomy, than a thousand lessons or lectures in the closet. 

On a winter^s evening, the other remarkable objects in 
view, will be the Pleiades^ or teven start^ in the southeast ; and 
below then^, a little to the east, the grand constellation of 
Orion : and still lower, the dog star Sirius^ the brightest of 
all the fixed stars. The three bright stars together in a line, 
called the Belt of Orion, are at about equal distances from 
the Pleiades and Sirius; that is, about twtnly-fivt degrees 
from each. Besidep remembering this distance, and that of 
the Pointers, before mentioned, for the sake of occasional 
comparisons, it wiU be useful to recollect, that the most north- 
8 
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era of the three staitt in the Belt of Orion, u exactly over 
the equator, solhat from thatttar to tilie north pole star is 
exactljOOdegrefes. 

The P2et«re« are ilk the Zodiac, on the sooth side; and so 
is the red sttf JXUttberetn^newihem ; and thetwo bright stars 
aboat forty degrees to the left, called CaHor and PoUur, or 
the Twinsi are also in the Zodiac, and abont/oe degrees north 
of the snn^s place, on th^ 12th of July. 

On snch an evening, the Milky-way will be seen extending^ 
from north north««ast to west sonth-west, as a light clood ; 
supposed by some to be formed of a mass or shoal of stars, 
almost infinite in number, but indistinct from their distance ; 
though others suppose it to consist of a luminous space, and 
not of stars, 

A celestial globe, rectified to the dajr and hour, will point 
to other objects; an ephemeris will indicate the names or 
places of the planets which may then be above the horizon; 
and any telescope will render visible many other mteresting 
and wonderful phenomena. 

Should the moon be visible, the motion in her orbit may be 
nightly traced by her approximating to, or receding from, 
certain stars ; and the same may be observed in the motion 
of the planets in their orbits. 

The morning and evening stars are the bright planets, Venns 
and Jupiter, so called from their rising or setting with the 
sun. Mars is red ; Saturn of a leaden colour ; Herschel it 
so distant, and Mercury is so near the sun, that they can sel- 
dom be seen but vntb a telescope. ^ 

VENUS, AS BEEN THROUGH A TELESCOPE. 



Very small telescopes will shew most of the celestial phe- 
nomena ; Jopiter^s moons, Satom^s ring, the moonlike phases 
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of Yenus, tiM Pleiades, the taminoiis space ki the gword of 
Orioo, the ifwts in the Su, and the noantajiif in the Moon, 
may all he teen with snch telescopes as are bought for fifteen 
or twenhr ihittings. Galileo made ajl bis great discoveries 
with a telescope eight or ten inches long, and which magnt- 
fied onlj ten or twelve times. 



SATURN, HIS MOONS AND RING. 



267. The stars, according to their distances, are of 
seven sizes, called Jfr«f magmt^de, second magnitude, 
&c. down to the seventh magnitude, which can only 
be seen vnih a telescope. The stars may be distin- 
guished from the planets by their twinkling ; whereas 
the planets have a steady light. 

Ooi.-^HaTing now acquired some knowledge of the won* 
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derful things aroaod the sakth, whieh Borpass theeoneep- 
tion or imagiDation of man, we will return again to it, obaenr- 
ittg, that these fixed stars and other celestial objects are coo- 
ttaatly made use of to determine the relative situation of 
places ; and that they are unerring guides both in regard to 
time and place. 

268. Besides thu^motion round the sun in their 
respective years, the earth and the planets also turn 
round on their own axes and by turning to and from 
the sun^ produce to their inhabitants, alternate light 
and darkness, or day and night ; so that their seasons 
and years are produced by the grand revolution round 
the sun ; and their days and nights by turning on their 
own axes. 

Obt. — If a boy throw a ball out of his band, besides going 
forwards, it turns round on its axis, and this is the precise mo. 
tion of the earth and planets. So likewise the ball of a bill- 
iard table moves onward, and also turns on its axis. 

269. The distances of the seven primary planets 
from the sun, in round millions, are — ^Mercury $ 36, 
Venus ? 68, Earth 95, Mars <f 142, Jupiter U 
486, Saturn h 892, and Herschel l^L 1,800 millions 
miles from the sun. 

Their diameters are respectively 3, 8, 8, 4, 89, 7% 
and 35 thousand miles. 

And theu- periods of rcfyolution are 3, 7, 12, 22, 
144, 340, and 1000 months. 

270. In their grand orbits, the planets do not move 
exactly in the same level or plane ; but each moves 
regularly in its own level. Nor are their axes exactly 
perpendicular to the plane of their orbits, but variously 
inclined ; and this inclination produces the difference 
of their seasons, and the different lengths of day and 
nights 

271 • The whole earth is calculated to be 4j^ times 
heavier than water ; the Sun, Jupiter, and Herschel 
about the weight of water; Mercury nme times, and 
Venus six times heavier. In this way, taking matter 
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for matter, it is found, that it would take a millioii of 
our earths, to make a body equal to the sun. 

272. Next to the sun, Uie moon is that of the heav- 
enly bodies, which the most interests our curiodty. 
Sh0 is but 240,000 miles distant from the earth, only 
2,000 miles in diameter, and 6,300 miles in drcumfi^- 
ence. She accompanies the earth in its anaual orbit ; 
and, during that period, goes herself nearly thirteen 
times round the eardi in ant)rbit of her own 

273. The moon goes round her orbit in 27 days 8 
hours; but as the earth moves forward during the 
time, it is 29 days 12 hours before she returns again to 
a conjunction with the sun. The earth is sixty times 
larger than the moon : or it woidd require sixty moons 
to make up the bulk of the esurth. 

274. The mountains in the moon are, however, 
higher than those on the earth. For example, Mount 
Leibnitz in the moon, is five miles high, which is a 
mile higher than Chimborazo, in Peru. The surface 
of the moon is, besides, covered with deep pits or val- 
lies, some of them four miles deep. 

THE MOON, AS SKEN THROUGH A TELESCOPE. 



275. The moon always keeps the same side towards 
the'earth, so that she turns once on her axis as she 
moves round the earth ; and her day and night are, 
consequently, as long as the period from new moon to 
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full moon. But the earth acts also as a moon to her, 
being at the same time far more luminous : so when it 
is new moon to the earth, it is a full earth to the moon, 
and the contrary. 

276. As the moon shines with no light besides that 
which she reflects from the sun ; it is evident, that the 
shape must depend on her position in regard to the 
sun and earth. 

When the earth is exactly in the middle, the whole 
illumined side of the moon will be towards the earth, 
and it will be a full, moon. 

When the moon b in the middle, her dark side wEl 
be presented to the earth ; and it will be new, or no 
moon. 

As she proceeds from new to full, more and more 
of her light side will appear, or it will increase ; and 
on going from full to new, it will, of course decrease. 



-The moon, refulgent lamp of nifht. 



O'er heaven^s clear azure spreads her sacred light } 
When not a breath disturbs the deep serene. 
And not a cloud overcasts the solemn scene ; 
Around her throne the vivid planets roll, 
And stars unnumbered gild the glowing pole ; 
O'er the dark trees a yellower verdure shed, 
And tip with silver every mountain's head ; 
Then shine the vales; the rocks in prospect rise ; 
A flood of glory burst from all the skies : 
The conscious swains, rejoicing in the sight. 
Eye the blue T«ult, and bless the useful light. 

FOPE^S HOMEi. 
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THE MOON'S PHASES. 
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EXPLANATION. 

S is the sun ; T the earth ; the inner circle represents tfa« 
noon in its orbit receiving its light irom the sun. The outer 
cirde is the portrait of the moon in each adjoining part of 
her orbit as seen at the earth. Thus at A it is fall moon, or 
all light, as at a ; and at £ it is new, or all dark, as at e. 
At E it is in a position to produce an eclipse of the sun, or 
overshadow the earth ; ana at A to be echpsed itself, or re- 
ceive the earth's shadow. 

277- As both earth and moon cast long shadows, it 
is evident, if they moved on the same level, that every 
time the earth passes between the sun and moon, the 
earth's shadow would fall on it, and darken or eclipse 
the moon ; and that every time the moon passes be- 
tween the sun and earth, the moon's shadow would 
eclipse the sun. 

278. The moon, however, ascends and descends 
five degrees in every revolution, so that in general the 
shadows pass under or over ; but when the new or full 
moon takes place at the very time she is passing the 
plane of the earth's orbit in ascending or descending, 
then the striking phenomena of an eclipse takes place. 
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279- The shadow of the earth, as seen on the moiin, 
demonstrates its rotundity ; and the shadow of the 
moon on the earth, proves that it is nearer than the 
smi ; so the passing of the moon over planets and 
stars, called Occultations, proves that they are more 
distant than the moon. 

280. Occasionally, Venus and Mereury, the two 
planets nearer to the sun than the earth, pass over the 
surface of the sun like black spots, called transits of 
Venus and Mercury. 

This proves that those planets are nearer to the earth 
than the sun ; and, by observing the progress of the 
transit at different parts of the earth, we can obtain 
the measure of an angle, by which we can determine 
the exact distance of the earth from the sun. 

281. Having ascertained, by means of the*observa- 
tion of a transit, the distance of the earth frOm tlie 
sun, the distances of all the otlier planets are deter- 
mined by that law of nature, which exactly proportions 
Me cubes of the distances (tf the planets, to the 
squares of their respective periodical revolutions*, 

282. Besides affording us light, the moon effects 
the waters, and causes high tides ; which obey her in- 
fluence, as the seas pass beneath her. But as she 
moves forward in her orbit 12 or 13 degress every day, 
and consequently passes over every sea 50 mihutes 
later one day than the day before, so the time of high 
water is always 50 minutes later each following day. 

Obs, 1.— The tides, according to the theory of Newton, 
are caused by what he calls the attraction of the moon and 
sun. But according to Phillips, they are phenomena of mo- 
tion caused by the rotation or motion of Uie earth. 

2. As such terms as attraction and repulsion ought not t» 
be received as expressive of causes, we shall prefer the sys- 
teni which explains, or professes to explain, the causes, and 
omit that which, while it affects to describe the cause, in 
truth only dejmes the phenomena. 

3. If, says Sir K. Phillips, the earth were composed of 
Jixed matter only, there could be no tides; andif of^utct 
matter only, there could be no tides ; because in neither case 
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would there be any variable tranfier of motiim to tiie MTeral' 
parts : but as it is composad of fixed and of fluid matter, in> 
terceptiog each other (as the two great continents intercept- 
ing the two great seas), so a varuSle communication of mo- 
tion arises between the fixed and flnid| and hence the tidea 
of the seas. 

^ 4. The tides, he scys, are but oscillations of the great ba- 
iins oT the ocean, between the continents and islands and 
rocks. The waters serve, in truth, as a species of balance- 
wheel, or pendulum, to the earth, eaeh stroke being of six 
hours continuance, and its length from 30 to 50 miles, accord- 
ing^o the velocity. 

5. The connexion of the moon and the sun with the tides, 
he ascribes to the operation of the same uniform cause, (that 
is of trantferred 7not%9n)^ on the whole, a uniform cause which 
operates on a system of bodies, producing necessarily simul- 
taneous effects. 

283. The san and moon c(»icur in varying the mo- 
tions : hence^ we have high orspring tides^ when their 
actions concur at the new and full moon ; and low or 
neap tides^ when the forces act in opposite directions, 
as at the quarters ; or when the moon is half way be- 
tween the conjunction and opposition. 

Obs, — On small seas not readily communicating with oth- 
ers, and on which the rotary forces act generally, and pro- 
duce but one wave, there is no appearance of tides. 

284. All the terestrial phenomena, and all the pro- 
blems on the globes and maps, may be reduced to one 
general principle ; that the sun always illuminates one 
half of the eaurth, and that the other half is in dark- 
ness ; and that, from every part of the earth, we always 
see one half of the heavens, the oth&r Aa/f being in- 
visible. 

285. The circumference of the earth, the heavens, 
and of all circles of the (earth and heavens, is supposed 
to contain S60 equal parts or degrees ; consequendy, 
half a circle, or half the heavens, is 180 degrees, and 
a four& 90 degrees. On the surface of the earth, 
each degree is 69? miles ; but the actual size of a degree, 
as carried out to the heavens, is indefinite, because 
space is without bounds. 
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286. Hence, if the sun iUuimnes half the ear^, he 
illumines 180 deg^rees of the earth ; or 90 degrees 
every way, from the pl^e over which he is vertical. 
Hence, abo, it is 180 degrees from the north to the 
south pole ; and 90 degrees (torn each pole is the mid- 
dle of the earth, called the Equator, 

287. Hei^ce, as half the heavens are always visible, 
180 degrees are visible; and from the point overhead, 
it will be 90 degrees to that line, where the earth and 
the heavens appear to the eye to meet, called the hori- 
zon. Hence, also, an inhabitant of the equator can 
see the stars as far as each pole ; t. e. he can see 90 
degrees each way. 

288. The inhabitants of the poles can see the stars 
as far as the equator, and no farther ; t. e. they can 
see 90 degrees. When the sun is vertical over the 
equator, he shines as far as each pole : because he 
slunes 90 degrees from the place where he is vertical, 
or overhead. 

289. Also, when the sun is vertical 10 degrees north 
of the equator, he shines 10 degrees beyond the north 
pole, and his rays do not reach the south pole by 10 
degrees ; and when he becomes vertical 23^ degrees 
north of the equator, he shines 23j degrees beyond 
the north pole, and23| degriees short of the south pole. 

290. In its annual orbit, the earth ascends 23| de- 
grees above the level of the equator, and descends 23f 
degrees below. Hence, when it is at the highest point 
above, the sun Will be vertical over that part of the 
globe which is 23^ below the equator, and when be- 
low, the contrary. 

06*.— The terms above and below, up and downi relate 
merely to the feelings and sensations of human beings. In 
nature, there is no up or down, or above or below. The 
earth is round, and all bodies fall towards its centre ; because, 
according to Sir R. Phillips, they perform rotations inverse- 
ly as their density, or seek to exhibit equal momenta in re- 
volving with the mass. All men, and every thing called up- 
right, stand in a straight line towards the centre of the earth ; 
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vrith the eattli beneath their ftet, and the heavens, which 
lurroand the earth, over their heads. We usaally place the 
south pole downward, but the inhabitant of the south pole, 
like him at the north pole, stands with his feet towards the 
c^entre of the earth, both having the heavens over head. The 
inhabitants of New South Wales are the Antipodes to the peo- 
ple in £ngland, standing with their feet towarcb them, and their 
h&ads in opposite directions, each of them wondeiing how 
the other stands ; but the earth is the centre or loadstone of 
all its inhabitants; and in nature up and down are merely 
lelative terms. 

2. It is usual for authors to talk about the inclination of 
the axis to the orbit, its parallelism, Ac. &,c. but as I consid- 
er the ascent and descent in the plane as more simple, and 
more accordant with the phenomena, although it is a mere 
change of terms, I prefer my own explication to that gener- 
ally adopted, particularly in aid of the tutor, if he should 
amuse his pupils by passing a globe round a candle, to shew 
the change of the seasons. The idea of an inclination of 
the axis I consider a vulgar error. The moon ascends and 
descends in its orbit about five and a quarter degrees ; but no 
(me ever talked of the inclination of the moon's axis to the 
plane of its orbit ! 

3. The obliquity or angle of the orbit diminishes at the 
rate of a minute in 110 years, and a degree in 6,600 years. 
Observations were made in China 2,900 years ago ; by which 
it appears, that the obliquity was 23°. 54' ; but is now only 
23P. 28'. — a wonderful coincidence, and a proof, at once, of 
the diminution and the observation. 

291* It must be evident^ that during all the time the 
sun is vertical north of the equator he will shine as 
many degrees beyond the north pole as he is vertical 
north of the equator ; and that, during all the time he 
is vertical to the south of the equator, he will constant- 
ly illumine as many degrees beyond the south pole. 

06#. — As it is ninety degrees from the equator to each pole, 
and as the sun shines ninety deg^rees from the part where be 
is vertical, he must of course shme as many degrees beyond 
either pole as he is degrees advanced towards it from the 
equator. If I can read an inscription, ninety yards off, and 
I advance twentjr.tbree and a half nearer to it, it is evident 
I could read it if it were now placed twenty three and a half 
^ards further. The understanding of this single proposition, 
IS all that is needful to comprehend the phenomena of the 
seasony. and the various lengths of day and night. 
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^92. The earthy in its diurnal rotation, carries every 
place round in a circle which is equi-distant from the 
equator; and all places which are exactly the same 
distance from the equator^ are carried round in the 
same circle. 

Distance to the north or south of the equator is 
called latiiude; and of course, if the sun shines ver- 
tically at 10 degrees north of the equator, all places 
having 10 degrees of north latitude will pass exactly 
under the sun on that day. 

293. As the sun, when vertical 10 degrees north 
of the equator, shines 10 degrees beyond the north 
pole, and 10 degrees short of the south pole, it is evi- 
dent that during that rotation of the earth, no place 
withm 10 degrees of the north pole can turn out of 
the sun-shine, so that to them it will be all day ; and 
that no place within 10 degrees of the south pole, can 
turn into the sun-shine, so that to them it will be all 
night. 

294. When the sun is vertical over the equator, he 
will then, of course, shine exactly as far as each polc^ 
and the boundary of day and night will cut all the cir- 
cles made by the diurnal rotation of every place, into 
two equal parts ; so that the day part of the circle 
being equal to the night part, the days and nights will 
then be equal all over the world. 

295. The sun is vertical over the equator on the 
21st of March; and the earth descends in its annual 
orbit for 91 days, till the 21st of June, when the sun 
is vertical over all places 23| degrees north of the 
equator; so that, during the 91 days, the sun gradu- 
ally gains the 23| degrees, and has been successively 
vertical over all countries within that distance of the 
equator. 

296. During the same time, he has successively 
«hone, by similar gradual advances, as many degrees 
beyond the north pole, and afforded to those countries 
perpetual day 5 and, of course, an increased length 
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of day, to all places in the nordiem heiiiispherey in 
proportion to their proximity to the pole^ in conie- 
quence of his shining over the larger part of their di- 
urnal circles. 

297* The opposite phenomena will, necessaril v^ 
take place in the southern hemisphere of the earth. 
The sun's rays will fall short of the south pole as many 
degrees as he advances above the equator, and the 
country ro^nd that pole will be' involved in darkness ; 
and the nights will increase in length, in the same 
proportion as the days increase in the nordiorn hemi** 
phere. 

06#. — All this will be made evident, by hangine any ronnd 
body somewhat below the level of a fire or candle. It will 
be seen, that the light shines over one pole, and does not 
reach the other. Ir then, the ball be turned round, it will 
be observed, that the circles performed by any parts of the 
■uriaee are unequally divided by the light ; and that it will 
be constant day near the north pole, and that all the pheno* 
mena will be reversed in the other, or lower hemisphere. 

298. When the earth has so ascended in its orbit, 
as to render the sun vertical 23^ degrees north of the ^ 
equator, it then begins to descend again after the same 
rate ; and in 91 days, viz. the 21st of September, the 
sun becomes vertical again over the equator. 

The earth, however, continues to ascend in its or- 
bit by successive gradations ; till, on the 21st of De- 
cember, the sun becomes vertical at 23 j degrees south 
of the equator, rendering it constant day at the south 
pole^ and reversing all the phenomena which were 
experienced, when ne was vertical 23 j^ degrees to the 
north. 

299* The earth then gradually descends in its orbit 
till the 21st of March, when the sun being vertical 
over the equator, and inclining towards neidier of the 
poles, the days, of course, are equal in each hemis- 
phere ; and spring is beginning in the northern hem- 
isphere, and autumn in the souuiem. 

Look nature through, 'tis revolution all ; 

All change, no death. Day follows mght, and night 
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The dying day. Stars rise, and set, and rise. 
/ Earth takes th' example : see, tbe sammer gay, 

With her green chaplet and ambrosial flowers. 

Droops into pallid aatumn. Winter gay, 

Horrid with irost, and turbulent with storm, 

Blows autumn and his golden fruits away; 

Then melts into the spring. Soft spring, with breath 

Favonian, from warm chambers of the south, 

Recalls the first. All, to reflourish, fades ; 

As in a wheel, all sinks, to re-ascend : 

Emblem of man, who passes, not expires. thomSoit. 

300. The heat of summer is produced by two caus- 
es ; first, by the greater intensity of the sun's rays, 
owing to their falling with increased perpendicularitv 
and density ; and secondly, by the excess of the lengtn 
of the days over that of the nights ; so that the heat 
imbibed in the day is not wholly parted with during' 
the night. 

06#.— The effect of obliquity, in regard to rays, will b« 
•Yident, if a board be held peipendicularly before a fire. It 
will then receire a body of rays equal to its breadth. But if 
it.be placed obliouely, at an anele of 45 degrees, then only 
half the rays will fall on its surmce, and the other half wiU 
pass over it. So it is with the surface of the earth in sum- 
mer and winter. ' 
- 2: The increased heat in the polar regions is amazingly 
great, owin^ to six months* continued day: which melts, or 
nearly, the ice and snow, produced during the six months' 
night Hence, in northern countries, where the day lasts 18 
and 20 hours, or where the son is above tbe horizon for any 
number of days together, the heat of the summe| is equal 
to that of any part of the world. 

301. The air which we breathe, and in which we 
live, just as fishes live in water, surrounds the whole 
earth, to the height, as is supposed, of 40 miles. It is 
of a bhie colour, and therefore gives that colour to the 
heavens. Tlie passage of the sun's rays through it, is 
supposed to generate part of their heat, as well as their 
action on the ground and on various bodies. 

302. The solar heat is supposed, indeed, to be ex- 
cited, chiefly, by its action on terrestrial bodies ; itbeing^ 
found, that in the hottest climates, snow and ice lie 
unthawed all the year on tbe tops of mountains ; and 
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that the heat is, in a considerable degree, m proportion 
to the height of the situation, or to the warmth imbibed 
by the surrounding atmosphere from the objects in con^ 
tact. 

303. As the ray? <?f light are turned out of their 
course, or refracted half a degree when they enter the 
atmosphere, the sun's rays, when they reach the earth, 
represent him a degree higher than he is ; and, as he 
is a degree in diameter, he appears just above the 
horizon, when, in reality, his upper edge is just touch- 
ingit 

^ So it is ^ his setting ; and with his appearance and 
disappearance in the polar regions ; and also, with the 
moon, and all the heavenly bodies. 

304. The denominations of various parts of the 
earth are derived from the phenomena produced by 
the sun in the earth's descent and ascent in its orbits 
, AH these are given beneath, aitd they should not be 
forgotten. 

North Pol© , 90 degrees from the Equator. 

I Frozen Zone 
—Arctic Circle, siztjr-Biz wad a half degrees. 
Temperate Zone. 



i 



—Tropic of Cancer, twentT-three and a half dcs. 

Torrid Zone. • 

— EctuATOR or arinmJB. 

Torrid Zone. 
—Tropic of Capricorn, 23 and a half degrees. 

Temperate Zone. 

rr-Ant-artic Circle, sizty^siz and a half degrees. 
Frozen Zone. 
South Pole, 90 degrees from the Equator. 
S05. ^The space between the tropics, twice 23^ de- 
grees wide, is called the Torrid Zone, from its extreme 
heat ; the spaces within 23^ degrees of each pole are 
called the Frozen Zones, firom tlie length and frigid 
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salure of their winters; and the two spaces betw«e& 
the hot and cold zmies^ are called the Temperate 
Zones. 

306. Such are the divisions of the .earth, arising 
from the phenomena and effects of the sun, the source 
of light, heat, and life. They give rise to all the vari« 
«ties of clunates, productions, colour, and habits of 
man ; and are, therefore, the key to a further and more 
correct knowledge of his habitation, the Globe the 
Earth. 

GEOGRAPHY. r 

307. The natural divisions of the earth into lands 
and waters have already been noticed. The other 
great divisions, founded on local views only, are call- 
ed Europe, Asia, Africa, and America, commonly 
called the four quarters of the globe ; each quarter is 
divided into kingdoms ; and each kingdom into prov- 
inifes, principalities, or counties. 

308. This last division gives national denominations 
to men ; but the climates or zones fix their colour or 
character. These divide man into at least six varie- 
ties, produced by habit, and the effects of heat and 
cold during a series of ages. 

I. The dwarjiah inhabitants of the polar regions; 

II. The flat-nosedy oUve-coloured tawny race; 

III. The blacks of Ana^ with European features ; 

IV. The woollyJimred negroes of Africa ; 

V. The copper-coloured native Americans^ with 
black hair ami flat noses ; 

VI. The white European nations. 

309. Man is at the head of the animated creation ; 
and unites all the advantages of strength, beauty, and 
structure, which are but partially possessed by other 
animals. His Creator has also endowed him with 
the faculty of reasoning, and with the power and will 
to adapt all the single contrivances of other animals^ 
to bis own wants and luxuries* 

Digitized by CjOOQ IC 



GieooRAPar. 105 

traffic was carried on in these poor people, who were 
torn from their country to work in the sugar-planta- 
tions of the^West Indies ; but, happily, the slave4rade 
carried on by American and British merchants, has 
been abolished. There is also now a prospect that 
other nations, particularly the Spanish and Portuguese 
through the intervention of Great Britain, will shortly 
abolish this nefarious trade. 

323. These simple people inhabit sdl the coasts and 
interior of Africa between the tropics, and have been 
retained in a barbarous state by the effects of the slave- 
trade ; which induced their tribes and nations to make 
war upon each other, for the purpose of stealing the 
people, and selling them for slaves to Europeans. 
O AFRICANS- 
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324. The next distinct Datmily of men, ace the 
tive American Indians, spread in small tribes over the 
whole of that vast continent. They are of a dark 
copper-colour, have black hair, and small black eyes^ 
high cheek4)ones, and frequently flat noses. 

As the Europeans advance, the natives retire, and 
form the inhabitants of what ar^ called — ^tbe Back 
Settlements. 

NATIVE AMERICANS. 



S25. The sixth variety, or the European race, are 
the English, the French,,the GerJ[nans, Italians, Span- 
iards, and other modem nations. These had their 
origin partly from the Scandinavians, (Swedes and 
Goths,) characterised by light hair and blue eyes ; 
and from the Celts, distinguished by black eyes and 
black hair. 

The Swedes, English, Irish, Scotch, and Germans, 
are very fair ; but the Italianff, French^ and Spaniards, 
are swarthy. 
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ENGLISH- 



SPANISH. 



326. The clear complexion of tbe European is best 
adapted to express the passions of the soul and the 
health of the body; while the energy of their under- 
standings, and the vigor of their corporeal frames^ 
qualify them to carry all the arts to perfection; 
and to raise man to that scale of emji^ence, to which 
he seems to have been fitted and destined by his 
Cbeator. 

327. Such are the natures and the varieties of men,' 
as scattered over the face of the earths Their num- 
bers united are supposed to be nearly eight hundred 
millions : of whom in Europe, every square mile con- 
tains 34, in Asia, 36, in Afnca, 6, and in America 3 
individuals. 

The whole number of human beings being renewed' 
every 32 years, on the average, 2d millions must ^ 
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and be born every year, i. e. 3,000 every hour or 50 
every minute. 

Like leaves 00 trees, the race of man is found ; 

Now green in youth, now withering on the ground. 

Anbther race the following spring supplies, 

They &11 successive, and successive rise ; 

So generations in their course <iecay, 

So flourish these, when, those are pastaway. pope. 

328. As men have divided by chance or design, in- 
to separate governments, they have asswned the names 
of nations, republics, kingdoms, or empires; and the 
knowledge of these constitutes a leading feature of ge- 
ographical study. 

The most populous nations are, the Chinese of 300 
millions, the Hindoos of 40 millions, the French of 30 
millions, and the Russians of 36 millions. The most 
extensive are the Russians, Chinese, Turkish, French 
and British empires. . 

329. From north to south, Europe is divided into 
Russia, Sweden, Denmark, Prussia, Poland, Saxony, 
Westphalia, France, Wurtemburgh, Bavaria, Switzer- 
land, Austria, Turkey, Italy, Naples, Spain, Portugal, 
and Great Britain and Ireland. 

OJ*.— It will be highly proper that tutors point out on some 
map of the world, all these countries to the pupil, and ren- 
der him expert in pointing to them himself He ought also 
to be directed to write out the boundaries and latitude and 
longitude of each from the map. Nothing can be so ridicu- 
lous, as to co0ipel children to commit verbal descriptions of 
the boundaries of countries to memol>y. The only guide is 
a good map ; an<£«fi^t they ought to trace or copy, til) they 
can answer any questio.n that is put to them. No one need 
blush for ignorance of ge<Pgraphy, after he has twice or thricd 
traced or copied maps. The scale of mountains in Gold- 
smith's *^ IIlnstr^ioQs of Popular Geography," should also 
be copied in maps, and the lines of comparative sizes deserve 
some consideration. The best exercises in mechanical and 
mathematical geograplty,. however, are in the Geographical 
Copy-Books and the Royal School Atlas. 

* 330. The following is an enumeration of the names, 
c^pitab, and population of the coimtries of £urope : 
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Sweden 

Russia in £nrope 

Denmark 

Prussia 

Pdland 

Bafavia or HoUaiidd 

Oermanic States 

Austiaa^ 

Turkey in Europe 

Fhince (proper) 

Switzerlaind 

Ital/ 

Etmria 

Pope^s States 

Naples 

Porto^ 

Spain 

Great Britain and Ireland 



ChUfCiHtt. 

Stockholm 

Petersburgh 

Copenhagen 

Berlin 

Warsaw 

Amsterdam ^ 

Dresden . „ 

Vienna 

Constantincmle 

Paris 

Berne 

Milan 

Florence 

Rome 

Naples 

Lisbon 

Madrid 

London 



3 millions* 
30 do. 

3 do. 
8 do 
6 do. 
3, do. 

18 do. 
S3 do« 

8 do. 
30 do. 

Sdo. 

4 do. 
Sdoi 
Sdo. 
do. 
4 do. 

11 do. 



FRENCH. 



SWEDES. 



10 
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RUSSIANS. 



331. Europe has three inland seas: the Mediter- 
ranean, the Baltic, and the White Sea; and its shores 
are washed by the Atlantic, the Bay of Biscay, the 
English Channel, the Northern Ocean, St. George's 
Channel, and the German Ocean. 

332. The great European rivers are, the Danube, 
the Rhine, the Elbe, the Weser, the Maine, and the 
Oder in Germany ; the Wolga and the Nieper, in 
Russia; the Rhone, the Garonne, and the Seine in 
France ; the Thames, the Severn, and the Huraber, in 
England ; the Clyde, in Scotland ; and the Shannon, 
ih feland. 

06*.— The rivers of South Britain are thus described :— 

__ — — !• rom bis oozy bed, 

Old father Thames adyancM his rev'rend head : 

Around his throue the sea-born brothers stood, 

Who swell with tributary urns his flood. 

First, the famM authors of his ancient name, 

The windini: Isu and the fruitful Tame ! 

The Ktfmtt swift, for silver eels renown'd : 

The Loddon slow, with ?erdant alders crownM : 

Cole^ whose dark streams his fib w^ry islands lave : 

And chalk> IVey that rolls a nulky wave : 

The blue transparent FandaUi appears : 

The gulphy Lee his sedgy tresses rears: 

And sullen J^ole that hides his diving flood : 

And sflent DarerU stainM with Danish blood. porx. 

3^3. The mountains of Europe are, the Alps of 
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Switzerland; the Pyrenees, between France and 
Spain ; the Dofrafelds, in Norway ; the Welsh, in 
Wales ; and Ben Nevis and Ben Lomond, in Scotland. 
It has also three volcanoes, or burning mountains ; 
viz. £tna, in Sicily; Vesuvius, near Naples; and 
Hecia, in Iceland. 

334. The Britlgh empire is composed of two large 
islands, Great Britain and Ireland, and several small 
ones, as the Isle of Man, the Isle of Wight, the He- 
brides, the Orkneys, Jersey and Guernsey, and the 
Scilly-islands. Great Britain is 700 miles long, and 
250 broad ; and Ireland 300 long,, and 200 broad. 
Great Britain includes Scotland on the North, Wales 
North-West, and England on the South, East and 
West- 

335. England is subdivided into forty counties, as 
follow : 



Counties, 


Chief Towns. 


JNorthumberland Newcastle 


Dqrbanpi 


Durham 


Cumberland 


Carlisle 


Westmoreland 


Appleby 


Iforksbire 


York 


Lancashire 


Lancaster 


Cheshire 


Chester 


SbrofMhire 


Shrewsbury 


Derbyshire 


Derby 


Nottinghamshire Nottingham 


Lincolnshire 


Lincoln 


Rutland 


Oakham 


Leicestershire 


Leicester 


Staffordfhire 


Stafford 


Hertfordshire 


Hertford 


Middlesex 


Londba 


Kent 


Canterbury 


Surrjr 


Guilford 


Dorsetshire 


Dorset 


Somersetshire 


fiath 



Comties. Ckitf Towns. 


Sussex 


Chichester 


Berkshire 


Reading 


Warwickshire 


Warwick 


Worcestershire 


Worcester 


Herefordshire 


Hereford 


Monmouthshire 


Monmouth 


Gloucestershire 


Gloucester 


Oxfordshire 


Oxford 


Northamptonth .Northampton 


Buckinghamshire 
Bedfordghire 


Aylesbury 


Bedford 


Huntingdonshire HuntingdoQ 


Cambridgeshire 


Cambridge 


Norfolk 


Norwich 


Suffolk 


Bury 


Essex 


Chelmsford 


Hampshire 


Winobestev 


Wiltshire 


Salisbury 


Devonshire 


Exeter 


Cornwall 


Launcestoft 



336. Wales ia divided into, twelve counties, as foK 
low; 
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CwmHei. ChU/Towru. 

T^fAm Flint 

Denbigbflbire Denbigh 

lAont^merjib. Montgomeiy 
Anglesea Beaumaris 

CaernaiTonshire Caernarvon 
Merionetbtbire Haeflecb 

S37- Scotland is dividec 
ais follow: 

S/itre*. Chief TnOM. 

Edinburgh Edinburgh 

fiaddin^oa Dunbar 

Merse Dun«e 

Roxburgh Jedburgh 

Selkirk Selkirk 

Peeblea Peebles 

Lanerk Glasgow 

Dumfriet Dumfries 

Wigtdwn . Wigtown 

Kirkcudbright Kireudbright 
Ayr ^ Ajf 

Pumbartofi Dumbarton 

Bute and Caithness Rothsay 
Renfrew Renfrew 

Stirling Stirling 

Linlithgow Linhtbgow 



CountUi* ChitfTmau, 

Radnorshire Radnor 

Brecknockshire Brecknock 
Gtdmomnshire Swansea 
Pembrokeshire Pembroke 
Cardiganshire Cardigan 

Carmarthenslure Cumartbeo 

into thirty-three coimtiesy 



SMrti, 
Argyle 
Perth 
Kinoardin 
Aberdeen 
Inverness 
Nairne and > 
Cromartie ) 
Fife 
Forfar 
Banff 



€%te/ TOW110. 

loTeraiT 

Perth 

Bervie 

Aberdeen 

Invemets 

Nairne and 

Cronsartit 

St AndrMr*s 

Montross 

Banff 



Sutheriand Sfratby Damoo 
Clacmannan Clacmannan 
Kinross Kinross 

Ross Taine 

£]gin Elgin 

Orkney Kirkwall 

338. Ireland is divided into four provinces ; Ulster 
to the north, Leinster to the east, Monster to the south, 
and Connaught to the west ; and these are subdivided 
into thirty-two counties. 



Dublin 

Louth 

-Wicklow 

Wexford 

Longford 

Kast Meath 

IVest Meath 

MonaghaB 

Cavan 

Antrim 

Londonderry 

Tyrone 



aUif Towru. 

Dublin 

Drogheda 

Wicklow 

Wexford 

Longford 

Trim 

Mullinger 

Monaghan 

Cavan 

Carrickfergus 

Derry 

Omagh 



Couniiu, Ckuf TVwiu. 
King^s County Philipstown 
Queen^s Coun. Maryboroogh 
Kilkenny 
Naas and Athj 
Carlow 



Kilkenny 

Kildare 

Carlow 

Down 

Armagh 

Fermanagh 

Donegal 

Leitrim 

Rosoommon 



Downpatrick 

Armagh 

InniskiOinK 

Lifford 

Ballinrobe 

RoecommoD 



Mayo Carrick op Shanwm 
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CovfUief* Chief Toumt. 

Sligo Sligo 

Galway Galwav 

Clare Ennw 

Cork Cork 



Countiet, Chitf Toums^ 

Kerry Tralee 

Ijimerick Limeriok 

Tipperarjr Clonmell 

Watcrford Waterford 
Obs. — For the particulars of the British Empire, see Gold- 
smithes British Geography. 

339. Asia includes countries the most populous 
and fertile of any on the globe. It was, besides the 
first peopled, the residence of our first parents, the 
scene of scripture-history, and in Canaan, Jesus Christ 
worked his miracles, and promulgated the doctrines 
of revelation and a future state. 

340. Modern Asia contains Siberia, Tartary, China, 
Birmania^ Malacca, Hindostan, Thibet, Persia, Ara- 
bia, Syria, Turkey in Asia, besides the vast islands of 
Japan, Borneo, Sumatra, Ceylon^, New Holland; the 
Philippines, Formosa, &c. 

TURKS. 



341. The mtemal seas of Asia are the Red Sea, 
the Persian Gulph, the Caspian Sea, the Japanese 
Sea/ and the Yellow Sea. Its coasts are washed be- 
sides, by the Great Ocean, the Indian Ocean, the 
Chinese Sea, the Northern Ocean, the Bay of Beng*, 
and the Arabian Sea. 

342. Its great rivers sjj-e the Ganges, the Euphra/- 
tes, the Indus, the Amur, the Kian Ku, and the Hor" 

10* 
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Ho; and the moimtains where these me, are the tJnh 
li^, the GaiitSy those of Caucasus Taurus, and ThiHit 
S43. British India, or countries governed by Eag- 
land in India, are those immense and fertile distiicU 
watered hj the Ganges called Bengal, of iHiich Cal- 
cutta is die capital ; nearly the whole of the coasts of 
^peaifiisula of India; and the island of Ceyloft. 

Where sacred Ganges pours along the plain. 

The Indus rolls to swell the eastern aam^ 

What awful scenes the eurtottsraund del^bt ; 

What wonders bi^st upon tlie davled sight ! 

There giant-palms lif t h^;h their tufted heads: 

The plaatain wide bis graeefd foliage spreads 

Wild in the woods the aotiye monkey spfings ; 

The chattering parrot clapci her painted wings ; 

*Mid tall bamboos ties hid the deadly snake ; 

The tiger couches in the tangled brake.; 

The spotted axis bounds in fear away ; 

The leopard darts on his defenceless prey. 

*Mid reedy pools and ancient forests rude. 

Cool, peaceful haqntB of awful solitude I 

The huge rhinoceros tenda the crashing boughs; 

And stately elephants untroubled browse. 

Two tyrant seasons rule the wide domain, 

Scorch with dry heat, or drench with floods of raio : 
' Now feverish herds rush madding o^er the plains 

And cool in shady streams their throbbing veina : 

The birds drop lifeless from the silent spray, 

And nature faints beneath the fiery day ; 

Then bursts the deluge on the«nking shore, 
^ And teeming plenty empties a]Q her store. 

344. China is at once the most ancient, the most 
extensive, the most populous, and best regulated em- 
pire in the world. In it are more than 300 millions of 
people ; and its laws and government have subsisted, 
with very slight changes, for upwards of 3,000 years. 
341^. it is covered with oanab, and every acre of 
^ its soil is cultivated. To secure it fbom invasion, it is 
^separated from Tartary by a wall 1,500 miles long, 
and 90 Alcky thift five horsemen may evary where ride 
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abreast on it; yet the Tartars conquered China about 
150 years ago, and still retain its government. 

346. The chief cities of China are, Pekin, Nankin, 
and Canton, each of which contains more inhabitants 
than London, and they are rather more extensive. 
Canton is the only port where foreigners are allowed 
to trade ; and from hence, the Englidi and Americans 
bring teas and other Chinese commodities ibr the sup- 
ply of Europe and America. 

^ Ci^lNESE. 



347* The Birman empire, of which the capitals are 
Ava and Pegu, separates China from India. Persia, 
celebrated in ancient history, has for many years been 
torn in pieces by civil wars, Arabia is famous for the 
exploits of Mahomet ; and for the still wandering char- 
acter of its inhabitants. 

O'er Arabia's desert sands 

The patient camel walks : 
'JMid lonely caves and rocky lands 

The fell hyena stalks. 
On her cool and shady hills, 

Coffee-shrubs and tam'rinds erow : 
Headlong, fall the welcome rills 
Down the fruitful dells below. 
The fragrant myrrh and healing balm 

Perfume the passing gale : 
Thick hung with dates the spreading palm 

O'er towers the peopled vate. 
LocQstB eft| a living cloud, 
• 
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Hover in the darkened air ; 
Like a torrent dashing loud, 

Bringing famine and despair : 
And often o'er the level waste 

The stifling liot winds fly : 
Down falls the swain with trembling baste;. 

The gasping cattle die. 
Shepherd-people on the plain 

Pitch their tents and wander free ; 
Wealthy cities they disdain, 
Poor — ^yet blessed with liberty. 
348. The land of Canaan, now called Syria, hay 
been for four centuries in the hands of the Turks ^ 
and, like other parts of their empire, has become al- 
most a desert. Jerusalem, Bethlehem, and the places 
recorded in the Old and New Testaments, are now 
supported chiefly by pilgrims from Catholic countries^ 
and there are still chapels for their reception. 

349* The following is a summary of the great di- 
visions of Asia : 

JCcUiont^ Chief Citiu^ FoptdcUion, 

Turkey, Aleppo, 12 millions. 

Russia, Astracan, 10 do. 

China, Pekin and Nankin, 300 do. 

Japan^ Jeddo, 30 do. 

Birman Empire, Ava, 17 do. 

Siam, Siam, 5 do. 

Hindostan, Calcutta, . 60 do. 

Persia, Ispahan, 10 do. 

Tartary, Samarcand, 12 do. 

Arabia, Mecca and Medina, 10 do. 

HINDOOS. 
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' SdO. Af&ig A 19 that quarter of the nmU wliich fies, 
for tibe chief put, within the torrid zone ; and is, con- 
sequent^, burnt up by extreme heat^ which engenders 
' also ferocious wild beasts, and every kind of noxious 
reptiles. It is therefore unhealthy; and in every re- 
spect unihvorable to the civilization of man. 

B51. In ancient times, it was the site of Carthage — 
the rival of Ron^e, and for ages the mistress of the 
commerce of the world ; and through all history, 
Egypt has been famous as the nursery of the sciences, 
and the emporium of commerce. At present, Carthage 
lies in ruins ; and Egypt is a prey to civil anarchy. 

S52. The northern coasts are ihhabited by the 
Moors, at whose head is the despotic emperor of Mo- 
rcicco. The piratical states of Algiars, Tunis and 
Tripoli, are dso on these coasts. At present, the 
cape of Good Hope, the southern promontory, and an 
English settiement, is the only part of Africa adapted 
to &e enjoyment of man. 

3S3. From the northern coasts to the Cape of Good 
Hope, the whole of this immense continent is inhab- 
ited by imiumerable tribes or nations of Blacks ; many 
of them in a state of absolute barbarism, and few pos^ 
sesssing any considerable degree of civHization. 

334. The chief rivers of Africa are,T— the Nile, the 
Niger, and the Senegal. The mountains are those of 
Atia^ and the Moon. The islands are — ^Madagascar 
the Cape Verd, and the delightful Canaries, in one of 
which is the lofty Peak of Teneriffe. 

355. The following is a survey of those parts of Af- 
rica which are perfectiy formed : 

Motions, Chief Cities. Popuiattm. 

■ Abjssinia, Gondar, 2 milHoiM. 

^ypt, Cairo, 3 do 

Morocco, Morocco, 2 do. 

States of Barbary, 3 do. 

Savage Tribea, 50 do. ^ 

356. Till the discovery of the powers of the mag- 
netic needle, navigators dared not to venture out of 
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agbt of land ; but about 200 yean aft^r that discovery^ 
Columbus, a Genoese, aware that the eaith was round, 
conceived, that if he sailed from Europe westward, he 
should in time arrive at the East Indies, without hav- ^ 
ing to sail around Africa. 

357* He sailed accordingly from Cadiz, in the au> 
tumn of the year 1492, across the Atlantic; and, od 
the morning of the 12th of October, one of his anxioos 
and mutinous crew spied land ; not the East Indies^ 
but Cat Island, one of the Bahamas, and part of a new 
world, till then unknown to the other three quarters. 

358. In fact, Columbus could not reach the Indies, 
in this direction ; because the immense continent of 
America intervened from the North Pole almost to 
the South. America, and all its islands, were founds 
at this time, to be peopled by the race described in 
Art. 324 ; and among them were established th& tWCK 
extensive and populous empires of Mexico and Peru^ 

3 59. Unhappily these empires, and many other partg. 
of this new world, abounded in gold and silver ; and^ 
as the inhabitants knew not the use of gunpowder, and 
the rapacity of the Spaniards had no bounds, they o^ 
stroyed nearly thirty millions of the natives, in a few 
years, to get possession of their riches^ 

360. The bloody successes of the Spaniards, how- 
ever, led other European nations to embark in the 
same enterprise ; and, within a century, the Portuguese 
established themselves in the Brazils, the Englisli in 
Virginia, and the French in Canada. 

Soon after, the fine islands called the West Indies, 
were successively colonized by difierent powers, fox 
the sake of their produce in sugar, rum, and other 
tropical luxuries. 

361. At length, in 1776, the populous Englbb col- 
onies in North America declared themselves inde- 
pendent ; and, after a bloody contest of seven years^ 
they were recognised as a new empire, under the tid^ 
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t)f the United States of America, then thirteen, but now 
twrnty-four m number. 

362. These States, under a free, prudent, and wise 
^vemment, fotm now the happiest and most flourish- 
ing countries in the world ; and are the refuge of peo- 
ple driven from the various nations of Europe, by ruin^ 
ous wars and political revolutions. Their head is call- 
ed a President; he is chosen for four years, and 
governs according to laws made by two houses of 
the legislature. 

363. The chief towns are Washington, Philadel- 
phia, New- York, Boston, Baltimore and Charleston. 
The chief rivers and the finest in the world, are the 
Delaware, the Susquehanah,the Hudson, the Mississip- 
pi, the Ohio, and the Missouri. 

364. North and westward of the United States, lie^ ' 
Upper and Lower Canada, two immense distiicts still *^ 
subject to the British empire ; the capitals of which 
are Quebec and Montreal, both situated on the im- 
mense river St. Lawrence. 

06*.--.Thi8 great river joins five lakes of fredi water, the 
largest in the world ; and between two of them are the grand 
falls of Nllgara. 

365. Southward of the United States, liestlie Gulf 
of Mexico ; in which are situated the islands called the 
West Indies — as Cuba, St, Domingo, Jamaica, Porto 
Rico, Barbadoes, Martin;£o, Guadaloupe, Tobago, 
St. Kitts, &c. 

366. By turning to a tonp, it will be seen that 
North America is joined to South America by a long 
slip of land ealled Mexico, and the Isthmus of Darien, ^ 
occupied or governed by Uie Spaniards, as well as the 
greater part of South America itself, from the time 
of the discoveries of Cokunbus,tothe revolutions which 
took place a few years since, in those countries. 

367. In this immense continent, Mexico, Peru, and 
Buenos-Ayres, each more extensive than all Europe, 
and abounding in gold and sJlver,^ and various v^uable 
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productions, have been governed for three centaricft 
prerious to their revolt from Spain, by three S^panlrii 
Viceroys, 

368. South America is watered by the largest riven 
in the world, as the Amazons, La Plata, and Qronodui. 
In the Andes, it possesses the highest chain of moun- 
tains, some of them four miles high ; and among them 
are the most productive gdd and silver mines in the 
w(»'ld. 

369. South of Peru is Chili ; and south of Chili the 
inhospitable and frozen regions of Patagonia ; among 
whose scanty inhabitants axe some tribes of gigui^ 
statures, from six and a half to seven feet high. Tmra 
del Fuego, or the Land of Fogs, is the most southerly 
region of America, and Cape Horn Is its extreme 
point. 

370. The fc^owing is an enumeration of the organ- 
ized districts vid countries of America : 

North America. 
Maiont. Chief Cities* PopvlaHmu 

United States, WashingtODy 10 milUiHn. 

Former Spanish Dominions, Mexico, 6 do. 

British possessions, Quebec, jL do. 

Native tribes, T do. 

South America. 
Former Spanish Dominions, Lima, 9 do. 

Portuguese Dominions, Rio Janeiro, 2 do. 

Native Tribes, ^ 4 do» 

South Sea Islands, 2 do. 

SOUTH S&A ISLANDERS, 
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371. Tbe United States of America, cotaaM, of the 
following states and territories, each having a separate 
government which extends to the regulation of its own 
ooBceros: 



States. 
Maine, 

New-Hampshire, 
Massachnsetts, 
Ehode- Island, 
Cooneeticut) 
Vermont, 
New-York, 
New-Jersey, 
Peiiniylyania, 
Deljiware, 
Mar|iaDd,. 
Virginia, 
North Carolina, 
South Carolina, 



Pop. in 1890. 
298,335 
244,161 



83,059 
275,248 
235,764 

1,372,812 
277,675 

1,049,398 

72,749 

407,350 

1,065,366 
638,829 
490,309 



Georgia, 

Alabama, 

Mississippi^ 

Louisiana, 

Tennesseo. 

Kentucky, 

Ohio, 

Indiana, 

Illinois, 

Missouri, 



340,989 
127,901 
75,448 
153,407 
422,813 
564,317 
581,434 
147,178 
55,211 
66,586 



DisCriet of Columbia, 33,039 

Michigan, (Ter.) 8,896 

Arkansaw, (Ter.) 14,273 
Florida, (%t^) 



872. The Great or Pacific Ocean is filled with nu- 
merous clusters of islands^ called the Society Islands^ 
the Friendly Islands, the Sandwich Islands, Phillips^s 
Island, &c. all discovered by the English within the 
last fifty years. The inhabitants live in a natural sav- 
age state; and the anecdotes of their simple manners 
form the charm of the voyages of Wallis, Cook, and 
others. 

873. Maps are exact portraits of the surface of the 
earth, viewed as firom an eminence, or laid down ac- 
cording to a scaky in which every part retains its ex- 
act^roportion. 

The top of a map is the norths the bottom the southy the 
right hand is the easty and the left hand the west : when 
these points are indicated by a coim>ass engraved on 
the map, the north is indicated by a fleur-de-ligi 

Obi. l.—It would be well to convey th#idea of the prin- 
ciple of maps to children, by showing them a plan of XM 
{»lace where they lire, or a man of tjieir county or district, 
ayinff it in the position of the places.' 

2. Young persons should be taught the use of maps, by 
means of the problems in Goldsmith's Royal Atlas. 

374. The figures running from north to south, or 
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south to north, at the side of a map, indicate ^ fafi: 
tude or distance in degrees or minutes from the equator. 
The hnes across are mere guides to the eye, to con- 
nect the figures on each side, and are called the »ara«. 
leh of latitude. When the figures increase upward. 
It IS north latitude ; if downward, it is south latitude. 

375. An imaginary line, which passes over every 
person or place on the earth, from the north pole to 
the south pole, is called the meridian ; and the dis- 
tance between these meridians, measured at the cqua^ 
tor, is called the longitude, 

Tl^ figures at the bottom and top of the map indicate 
such distances between meridians, and the lines which 
join them are called meridians. The longitude is ea^t 
when the distance increases from left to right; or west 
when It mcreas#s from right to left. 
nnTc^^t. ^ ™*^ ""^^^^ "^^""^^ "'"^^^^ *"^ examine, study 

376. A glebe is an exact portrait of the earth or 
heaveiis. For the facihty of working problems, it is 
provided with a universal brOs^ meridian; with a 
miiversal wooden horizon ; with an hour circle to re. 
duce Its motion into time ; with a compass to set it due 
north and south ; and with a qua^ant to measure dis- 
tances and altitudes. 

S77. As the earth, which is 360 degrees round, 
turns any place to the sun in every 24 hours, of courae 
15 degrees turn to and ft-om the sun in every hour, dnd 
one degree m every four minutes. 

H JpnH<?'*'"^I^.*^!.5*^' therefore, at direrent places, 
S^K """ ^^^"^.<i?fi^rence m longitude, calculated in 
the above proportion ; aH places to the east moving 
under the sun or having their noon sooner than t^^ 
jO the west, because the earth turns from west to e^. 

*>»ny i or whw it „ tw«l*e io MUnj, it te tweWa mi*! 
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iites mfWv twehft m Boston. In working such problemi, it 
is simply jiecessary to bear in mind, that the whole earth of 
360 degrees ti^ms round in twenty four boura ; and, of oouTte, 
that the clocks e^er^ where varj in proportion to the dis- 
tancet of their meridians, or the difference of their longitudes. 

XV. Of Morals and Religion. 
S7B. Man is not well adapted to a social state, unless 
Jm conduct be restrained by a respect for others be- 
yond what is imposed by Laws ; that is, except he 
be actuated by an habitual sense of what is right, and 
by feelings of reinorse for having done what b wrong. 
379* In due time he will find, that his happiness 
consists in restnuning his own passions and sensual 
propensities ; in doing good to others ; and in render- 
ing his eojitetence nsefiil, by creating a reliance in oth«. 
-ersupon his labour, skill, and kindness. 

380. The perception which every man feels of what 
is right add wrong, is calle,d the Moral Sense ; and it 
appears to arise from a consciousness of doing, or not 
doing to others what we would have them dp to us^ 
wereour situations reversed. . Doing to of Aer«, there- 
fore, as we would that others should do to usy is the 
golden rule of social virtue. 

Obs. — Another rule as universal, and not less important to 
the cause of virtue, is nevu to do an act which you wotUd b6 
tuhanud to have krunm. 

381. The practice of virtue implies restraint on our 
own wishes, and on our respecting the rights and hap- 
piness of others ; restraint is the result of habit, and 
habit is produced by education. Hence the necessity 
of education, for restraining vicious propensities, and 
for producing virtuous habits, on which depend all our 
happiness and prosperity. 

Obs The golden rule of virtue is also the golden rule, of 

~ nutnner* ; true politeness consisting in deferenee to others, 
and conceding our own wants and wishes to the pleasuio 
and enjoyment of others. ^ ^ 

382. There are no general rules so unerring as those, 
ihat virtue ought always to be praetised, because it U 
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productive of hairiness ; and that Aitoe mmay k ta 
inevitable coosequeoc^ of vicious habits. 

383. Such were the results of men's own experience 
in the pagan world ; but at length it pleased Almighty 
God to send his only Son Jesits Christ among his 
chosen people, the Jews, to recall them, and all man- 
kind, from their idolatries ; and to convey to them a 
just knowledge of one God, the maker of ail things, 
and of the immortality of the soul of man after this Ufe 
of probation. 

384. The history of this divine Peesonage is met 
with in the writings of the four Evangelists ; in which 
his precious doctrines are recorded for the instruction, 
of mankind. 

As everlasting foundations of vnrtue, these writings, 
those of the Apostles, and the whole Bible, should be 
consulted by young and old, for that wisdom whicli 
surpasses finite inquiry, and the delusive knowledge 
of man. 

Obt, — ^The best, and perhaps the only method of studying 
the New Testament, is by means of Barrow's 500 Questions. 

385. By the information of the Holy Scriptures, 
and the inferences of our reason, deduced from the per- 
fection of his wonderful works,, we learn that there is 
ONE God ; that he is a Supreme Being ; First Cause ; 
the Creator of the universe; Omnipotent, or all- 
powerful ; Omniscient, or all-wise ; Infinite, or pres- 
ent every where ; and Eternal,, or without beginning 
and without end. 

In the vast and the minute, we see 

The unambiguous footsteps of the God 

Who gives its lustre to an insect^s wing, 

And weeels his throne apoQ the rolling worlds. 

cawpsfti 
S86. We learn, and we perceive, that God is al- 
ways present with us ; that all our thoughts and actions 
are known to him ; and that we are accountable for <hem. 
in a future state of immortality, which will fdlow this 
tonsieut aqdephen^ral ewteuce. Heiic^; we haw 
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a fat more powerfiil sdmalos to virtuous eonddct, than 

mere temporal happiness. 

1 read his awful name, emblaEonM high 

With golden lettorson the iilQinio^d skj \ 

Nor Jess, the Aiystic characters I tee 

Wrought Id each flower ; inscribM on ey^iy tree ; ~ 

Id evVy leaf that trenbles on the breeze, 

1 hear the Toice of God among the trees. — ba]ibauij>. 

387. Some virtues, from their great worth, are call- 
ed Cardinal Virtues; these are Sincerity, Charity, 
Temperance, Justice, Prudence, and Fortitade. 

«. Sincerity is that desirable virtue which deals 
plainly and honestly, without disguise, falsehood, or 
hypocrisy. 

b. Charity is that amiable virtue which leads us to 
relieve the distresses, tolerate the hnperfections, pity 
^le sufferings, and ameliorate the condition of all sen* 
stive beings ; end it opposes itself to persecution, 
cruelty, selfishness, and all barbarous practices towards 
men, animals, or insects. 

c. Temperance sets bounds to our desires, ambition, 
and passions ; opposes our self-love, vanity, and, sen* 
^aal gratifications ; and leads to contentment, health, 
and long life. 

d. Justice is that virtue which leads us to do to men 
and animals that which we woidd they should do to 
m, were we in their situation and they in ours ; and 
h is the opposite of tyranny, and of practices toifirards 
cithers, founded on our own supposed impunity. 

Ofi'.—Tenderaess to animals, and to all who cannot help . 
fbemselves, or resist onr power, is the primary doty of all men. 

e. Prudence is that useful virtue which results from 
experience, of what is fit or unfit for our condition ; 
and being possessed by the aged and by parents, their 
precepfts ought to have fiill weight on the minds of 
children. 

f* Fortitude is that necessary virtue, which enables 
US to bear with the adversities and accidents of social 
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life; and which keqw us- stead; ia the pfactioe of: 
virtue. 

388. In early ages, the Christian world became di- 
vided into two great bodies^ called the Greek cfaarch 
and the Romish church. 

The Ortek church was, and is still, established in 
Russia, Turkeji Asia, and Greece. 

The Romish church spread its influence ovor the 
west of Europe into Germany, France, Spun, Sweden^ 
Britain, &c. 

389. Soon after the invention of printing, the 
abuses and palpable errors of the Romish church led. 
to the efforts of Luther, Calvin, Cranmer, and other^. 

A reformed religion was, in consequence, establish- 
ed in Great Britain, Germany, Sweden, Holland, and. 
some other countries, called Protestant^ frcon the ear» 
ly reformersj protesting against the proceedings of a 
Komish council. 

390. The Protestants have subdivided theinselves into 
Lutherans^ or followers>of Luther, 

CahnnistSf or diose who prefer the doctrines c^ 
Calvin. 
^ AmiinianSy who follow those of Aiminius. 

'Sodnians^ those of Socinus. 

Anglican^ who prefer the national cdurch of Eng^ 
land, and its rites and liturgy. 

Presbytericmsy who deny the aiithority of bishops. 

IndemndmtSy wh^ adhere to the principle that 
every diurch, or society of Christians, has a right to 
govern itself without the interferenee of another. 

BaptistSy who disapprove of infant baptism. 

Qtiakersy who have no external religious ceremo* 
nies, or sacraments. 

Unitariansy who deny the doctrine of the Trinity. 

JSwedenborgianSy who believe in the dtvii^e mission 
of Emanuel Swedenborg, 

And MethodistSy who use the chttrch4itui^j but 
preach extemporaneously. 
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391« Tbe Jbev stm exist as a dialiiiet people ki aU 
parts of the world^ over whkh they are ifispersed^ao* 
coning to ancient prop^ecy^.presuviiig every where 
llieir religion aAd original language. 

392. In Turkey, and in most parts of Ada: an4 Af- 

nca, the religion of Mahomet, an Arainan impostor of 

• the 7th century, still prevails ; and descendants of 

Mahomet still occupy several Asiatic and African 

tbrones; as sultans, emperors, &c. 

S93. In China, the national religion is founded \oti^ 
the pure belief of one Gon; and on the moral writ- 
]Bgs.x>f Confucius,, a Clunese philosophen 

In India, many superstitions and much idolatry'pre-> 
w\ ; but Uie effect tends to mamtain subordinadon 
sfid industry ; while it teaches peace among men, and 
charity even to animals and insects. 

S94* In other nations,. Christianity is silently work- 
ing its way among the people; and civilization and 
clvistianity appear happily to go hand-in'-hand in Af» 
TH»,.in America, and among the South Sea islanders, 
tlie majority of whom entertain the grossest supersti- 
tions and idolatries. 

06».-—For all neccMary knowledge on the subject of the- 
dogj, and as a general note book to the Bible, and to all re- 
hpcm inquiries, consult Dr. Eobtnson^a Theological Die* 
tiMiaiy. 

XVI. Grammar. 

395. The power of communicating ideas by speech 
is peculiar to man ; but it is a power on which depends 
Ins improvement in all the arts ; because the grada- 
tion and accumulaUon of improvements depend on co- 
operation and continuation. 

Neither could exist, if the power were not attained 
. of describing improvements to the living, and of trans- 
mitting them to posterity. 

396. The language of savage nations is? however, 
TOiy limited: they are able to call a few hundred 
tfai^ fay their names 5 to express some qualities ; and 
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name a few modes of action; bnt diey express moM 
by gesture than by sound : few of them can count 
above ten; and when desired to express a higiier 
number, they shew the hair of their heads. 

397. The most ancient languages consisted of two 
or three hundred monosyllables, expresang general 
ideas : as abr, sea, tree, man, God, house, good, bad, 
&c. and all other words, by a systematic combination, 
were formed out of these :-^sudi were the Welsh, 
Chinese, and some other languages. 

398. The first sound used by savages, were mere 
cries of pleasure and pain; as Ohf Ah! and sudi 
oAer words, called intcrjections. 

They next named visible objects ; as river, treCygrcoBy 
&c. thereby introducing a new class of words, called 

NOtJNS. 

They then derived from nouns, a class of words to 
express corresponding actions; b& walky talky eof, 
drinkjS^. called verbs. 

399. The next class of words were intended to de- 
scribe the qualities of nouns and verbs; as tally fiwifij 
Mhortyfasty &c. called ad^NOUNS and oc^verbs. 

Words, to describe the position of nouns in regard 
to each other ; as <o, froniy ahovcy helowy &c were 
also among those necessary to a language, and these 
were called ^©-positions. 

400. The seventh class was a mere refinemint of 
speech, and consbted of words used in place of nouns; 
as Ac, she, it, they, &c. called jpro-NOUNs. 

The eighth class was intended to give precision to 
the noun ; as a man, or the man, and were, therefore, 

call ARTICLES. 

And the ninth class consisted solely of words intend- 
ed to join others together in a discourse ; as and, &e- 
cause, but, yet, &c. and are called coNJUNC-ft'oTW. 

401. Such were the origin and progress of speech ; 
and such, without variation, is the general coupon* 
tion of language. The English, and most other laii- 
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SliagcSyCi^Btftiiiiitnekiads of vords^ ofpBxlMidspeeehf 
juuDned a» above ; and the sciefice of grammar merely 
soppUes general rules ibr thdr amogemieal aad gov* 
ermnent. 

402k Tke classification of o^w^dsUilofUfieib'iM^yy 
enables grammarians to simplify the rules which direct 
the construction of language ; and instead of a rule 
for evei;y word^ a few nues; are all that become neces- 
sary to regulate fifty thousand words. 

06«.--For the details of gmmmer, I muftt refer the Btudent 
to mj own Practical Chrammar \ or to any other iDodem 
grammftr which is not too long and oomplex. My own Gramr 
mar 18 in its sixth edition ; and has been most nattenngly r«. 
reived by many eminent schoolmasters. 

403. All names of things^ are called nouns or 9ub^ 
ttantives ; all qualities of things^ are called ad-wMtm^ 
or adjectives. 

All actions are expressed by verbs. 

All verbs which modify actions or quaiitiesy are call* 
ed ad-verhs. 

All words, which describe the position of persons 
and things, are called prepositions. 

All words^ which are used instead of nouns, or for 
nouns, are called pro^nouns. 

All words, which are used to join s^itences ox 
parts of sentences, are called coj^utyctions. 

The words a or a», and the^ are called articles. 

The exclamatory words, which express earnestness 
or surprise, are called interjections. 
, 404. The first written signs of words were hirero* 
glyphics or characters, wliicb represented the object 
Bamed by the character ; and, of course, there were 
xiearly as many characters as ideas. The characters 
now used for the signs of the Zodiac and the Planets 
are specimens of this kind of character ; and so is a 
eirch or snakcy when used to signify eternity. 

405. The invention of letters, by combining which 
aQ sounds covild be represented, is ascribed to some 
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wise man in the reigii of Cadmus^ king of Tkb«9. 
This simple contrivance facilitated the propagation 
and preservation of knowledge, by enabling us to »• 
press a miUicm of words, if we desired it, by the 
various combination of only iwen^-four or five duor^ 
acters. 

Obs.l, — In the Greek Language there are twentj-foor 
letters ; of which teren are Towels, and Berenteeii coaie- 
nants:*- 



e 



A a 

B P6 

Ty 

J d 
Eb 

Hn 

e ^ 
It 

K X 
A I 
M fi 

N V 

Oo 
Un 

^^ 
21 o g 

T T 

Tv 

q> 

-ST/ 



Alpha 

Beta 

Gamma 

Delta 

Epsnlon 

Z^a 

Eta 

Theta 

Iota* 

Kappa 

Lamda 

Mu 

Nu 

Xi 

Omicron 

Pi 

Rho • 

Sigma 
Tau 
Upsilon 
Phi 
Chi 
Psi 

OmegSL 
The vowels are a, «, 7;, ^ 0, v,|^ft>. 



"AXipa 


a 


BriTcc 


b 


rdfifia 


g 


/teXra 


d 


'ExpcUv 


e short 


Zrira 


z 


^Hra 


elong 


BnTcc 


th 


Itava 


i 


KdjCTia 


kc 


AdfJi^da 


1 • 


Mv 


m 


Nv 


n 


SZ 


X 


^OfuxQdv 


shdtt 


m 


P 


•Pc5 


r 


2ty(ia 


i 


Tccv 


t 


' TipiXdv 


J 


0r 


ph 


xr 


:h 


w , 


)8 


'Sifiiya (c 


> long 



3. The following is the ancient Hebrew Alphabet of tweif 
ty-ti»o letters, of which five are vowels, and the rest are oon- 
sonants. 



^Google 



CntASIHAS 



ISl 



None. 


F^fnn. 


EngUeh Sound. 


Alepb 
Beth 


M 
3 


a broad; as iii war. 
b 


Gimel 
Daleth 


2 
1 


g hard, as in givey get, 
d 


He 


n 


e, as in tffilere 


Van 


1 


u, as oo, w before a vowel 


Zain 


f 


z 


Hetfaor Chetb 
Tetb 


n 




h hard aspirate 
th 


Yod 


^ 


i like ee. 


C.ph 


3 


k or c hard, as come. 


Laned 


h 


1 ' 


Mem 





m 


Nun 


J 


n 


Samecfa 





sh 


Oiir 
Pe 


P long^ as whok. 
fi p 


Tzadi 


^ - J 


soft, as s in treasured 


Koph 


P c 


I or qu 


Resch 


1 r 




Shin or Sin 


9 s 


\ 


Tau 


n t 





The vowels are H, n, ), ',y. 

406. The Eng^h language consists of about forty 
tkousand words ; and is derived from the Celtic, Goth- 
ic, and Latin ; successively incorporated by the Welsh, 
Romans, Saxons, Danes, and Normans ; and by tibie 
lerms used in the sciences, derived from the Greek, 
French, Italian, and German languages* 

407. Grammar, in a limited sense, is the art which 
teaches the construction of phrases and sentences ; but, 
in an extended sense it embraces the whole science of 
language. 

*fiie study of language is properly divided into the 
seven following branches :— Orthoepy, Orthography, 
Accidence, Syntax, ftosody, Rhetoric and Compos*- 
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408. OrAoepy oeasists of rules for pronoandng 
letters and syttables aococduigto tlie established usage* - 

Orthography is the art of writing words with the 
proper aiMi necessary letters* 

The Accidence treats of the modification of the d^ 
ferent kinds of words, called parts of speech. 

Syntax furnishes the rules for the proper constrae- 
tion and just disposition of words in a sentence. 

409. Prosody teaches ihe right accentuatioa of syl^ 
lables ; and the different measures of verses. 

Rhetoric enables us to affect or convince thooe 
whom we address in speaking or in writing, by iisin^ 
suitable figures of speech. 

Composition teaches us to arrange our thoij^hts with 
precision and elegance ; and is, consequently, the ob» 
j^ct and end of the study of language. 

410. The nine kinds of words, or nine pari9 of 
meechy compose most languages ; and there are in t^ 
Englisli language about 20,500 nouns, 40 pronouns, 
9,200 adnouns, or adjectives, 8,000 verbs, 2,600 ad- 
verbs, 69 prepositions, 19 conjunctions, 63 interjec* 
tions, and 2 articles ; — ^in all above forty thousand 
words. 

I 411. After we have acquired a stock of words by 
reading and copying the best authors, and mixing in 
good company, we should learn to arrange and carn- 
itine them in a sentence with elegance ; and in smk 
manner, as exactly to express the sense we intend to 
convey, and no other than that sense ; — a powev of 
writing, which is called perspicuity. 

412. The great rule forthe attainment of the art erf 
composition, is to conceive ourselves, that sentiment 
which we propose to convey to others, by pre^oufflj 
reflecting upon it ; as it is impossible to express deadr*- 
ly to others what we do not well understand ourselves^ 

413. We should never desire to express too many 
ideas in a sentence ; but dispatch them one after ano^ 
er in then: proper order ; aad confijw ourselves to ste* 
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pie and abort sentences till we have acquased facility 
in the managems^nt of them. 

0&«.— The best exerci&e in writing and speaking is to read 
a short story ; and then write or speak it, in onr own phrase- 
ology. Such an exercise continued every day for two years, 
one day writing and the other day speaking, woald teach the 
arts of spelling, writing, and speaking, at the same instant. 

414. We should avoid all quaint phrases, cant words, 
vulgar proverbs, and foreign idioms ; and make our 
choice from the phraseology of the Old or New Tes- 
taments, the works of Addison or Shakespeare; — 
and avoid the latinized phraseology of Johnson, and 
the Gallic phraseology of some other modem writers. 

Ohs. — Happily, the translation of the Bible has served to 
preserve our language ; or it would have been lost amidst the 
Darbarous afTectations of Johnson and his followers. We have 
no \vhere such variety of beautiful and affecting language as 
in the Old and New Testaments ; and these , and the works 
of our immortal Shakespeare, will, I. hope, preserve ourlan- 
^age' from the corruptions and innovations daily making in 
It; by those who prefer sound to sense. 

415. To speak or write our ideas in an able and 
persuasive manner, we ought to possess ourselves of 
various knowledge ; to read the best books on all sub- 
jects ; to suffer no hour to pass, without making some 
improvement ; and think, talk, and write ourselves on 
subjects, on which we have perused the opinions of 
others. 

41 6. We should commit to memory the terms and 
leading facts of the various Art^ and Sciences ; and 
frequently reduce to writing, striking facts or impor- 
tant sentiments which we meet with in reading. We 
should compare one author with another on the same 
subject ; and frequently converse with others, on any 
points in which authors do not satisfy our curiosity. 

O^.— Dr. Irving's Elements of Composition is a library for 
young persons 3 and thei study of it should follow that of ev* 

12 
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er? grammar. Adair*! Qaeitionfl render it praelieal for 

ichoois. 

XVn. Logic. 

417. Logic is that important and useful art. which 
teaches the art of correct thinking. The logicians 
give five general rules, by which to assist our views in 
thinking, writing and speaking on all subjects. 

As these rules are of great and constant use, I have copied 
them from my own English Grammar : 

a. Conceive of things clearly and distinctly^ in 
their own natures. 

Ohs. — ^That iS| we should acq[uire a elear and distinct con- 
ception of things as they are in their own nature ; and not 
be content with obscure and confused ideas, when clearer 
are to be attained. 

6. Conceive of things completely y in all their parts. 

0&«^There is a metapnysical or ideal whole, a mathemat- 
ical or integral whole, and a physical or esiential whole. 

c. Conceive of things comprehensively y in all their 
properties and relations. 

(&t* — That is, we mast consider them in all their, modes, 
attributes, properties, and relations ; in order to attain a com- 
prehensive view of their essential modes or attributes, and of 
their various occasional properties, accidental modes, and re- 
lations. 

d. Conceive of things extensively ^ in all thdr kinds. 
Oh», — That is, we must search out the various species, or 

special natures, which are contained under the subject as a 
genus or seneral nature : as, if we would know the nature of 
an animd perfectly, we must take cognizance of beasts, birds, 
fishes, and insects, as well as men ; all which are contained 
under the general nature and name of animal. 

e. Conceive of things in order y or in a proper methods 
06».— That is, we should rank and place our ideas hi a prop- 

ff method and just order. We must not conceive of things 
in a confused heap : but dispose our ideas in some method, 
which may be easy and useful for the understanding and 
memory. 

418. Method is analytical at S3nathetical. itna- 
lyticdl method resolves the compound into its princi- 
ples, and the whole into its parts. Synthetical, begins 
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with the parts and leads to a whole^ or it puts together 
the principles and forms a compound. 

419* Argttments are either metaphysical, physical, 
political, moral, mechanical, or theological, according 
to the science or subject from which ihey are drawn. 
The following deserve notice : 

a The Argumentum ad judicium^ is an appeal to the com- 
JDOD sense of mankind. 

d. The JirgunurUum adjidem^ is an appeal to the faitb. 

c. The Argumentum ad kominem^ is an appeal to (he 
practices or professed principles of the adversary. 

d. The ArgumetumadpoptUum^ is an appeal to the people. 

e. The ArgumeTUum ex eoncetw^ is when something is prov- 
ed by means of some proposition previonsly conceded. 

/• The Argvmenium adpoMionety is an appeal to the pai- 
iions. 

g. The Argumentum a fortiori^ proves the conclusion, by 
proving a less probable proposition on which the conclusion 
depends. 

h. The Argnmentam ad ignorantiam, is founded upon in- 
sufficient principles, which the opponent has not skill to refqte. 

u Argumentum ad verecundium, is drawn from authority 
we are ashamed to dispute. 

k. A direct argumeni is that which immediately proves the 
proposition in question* 

L An indirect argument proves the conclusion, by proving 
or disproving some proposition upon which the conclusion 
depends. 

420. Certainty or Truth is of several kinds : there 
is a mathematical certainty^ which admits of demon- 
stration; a moral certainty ^ which Is derived from 
testimony ; a physical certainty j derived from 'the 
evidence of the senses and the course of nature ; and 
a theological certainty^ founded on the doctrines of 
the Scriptures. 

421. £rtJence is of different kinds; as the etniiieiice 
of sense, founded on the perceptions of our senses. 

The evidence of intuition, iounded^on self-evident 
axioms ; as that the whole is greater than a part, or, 
that every effect is produced by some cause. 

The evidence of reason^ founded on clear and in« 
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dubitable deductions from wellHbimded premises and 
doctrines. 

And the evidence offaUhy deduced from the testi- 
mony of others. 

422. DemonstroHofu are a succession of connected 
propositions, beginning with self«evident truths and ad- 
vancing to remoter ones. 

A Demonstration a priori^ is when the effect is 
proved by referring to the cause. «^ 

A Demonstration a posteriorij is when the cause 
is inferred from the effects. 

Ob^.— Corollaries are lelf-eTideDt inferences from es- 
tablished propositions. 

423. Sophistry is ialse reasoning, founded on false 
premises, or on ambiguity of terms. 

Obs, — As most of the evik which exist in society grow ost 
of sophistry, no art is more important than that which enables 
us to detect or expose it. The crimes of courts and wicked 
ministers usuaUy escape punishment, from the effect of soph- 
istry ; and there would be few or no wars, if sophistry did 
not triumph in the statements of the parties. 

A Sophism of Composition, is when we infer that 
of 9ny thing in an aggregate or compounded sense, 
which is only true in a divided sense. > 

A Sophism of Division^ is when we infer any 
thing in a divided sense which is only true in a com- 
pounded sense. 

A Sophism of equivocation^ is when we use words 
of an ambiguous or double sense, and draw inferences 
in one sense, of which the proposition is capable only 
in the other. 

424. A petitio principiij or b^ging tho question, 
is the supposition of what is not granted, or a supposed 
proof, by stating the question m other words. 

The reductio ad absurdum, h when the truth of a 
proposition is proved by shewing the absurdity of a 
contrary supposition. 

425. Inaction consists in distributing a general 
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idea into its species, and ascribing to the whole the 
property found in the species. 

A fake inducHon^ is when general deductions are 
made fix)m too limited a number of experiments or 
facts. 

ThefaUacia accidentis, is when we draw inferences 
in regard to the nature of a thing, from circumstances 
only temporary or accidental. 

The ignoraniia eUnchi, is a mistalsie of the question ^ 
or when one thing is proved instead of another. 

Analogy is an aigument in which, from correspond- 
ii^ causes, are deduced corresponding effects. 

Ohs. — The sources of errors are, (1.) The want of diligence 
in iDTettigation. (2.) Judging of things by their external ap- 
pearances only. (3.) Not separating the good and bad qual- 
ities that pervade the same thing, but forming a hasty judg- 
ment (4.) Comparing things with our own situation in life ; 
or as they happen to affect us. (5.) Associating an idea with 
something disagreeable, or the contrary. (6.) Prejudices 
formed in our infancy. (7) Giving credit to the assertions or 
misrepresentations of others, without inquiring into their mo- 
tives, as in news-writers and reviewers ; and (8.) Submitting 
to the force and influence of custom and fashion. 

426. A Syllogism is a sentence made up of diree 
propositions, so disposed, as that the last is necessarily 
inferred from those that precede it. 

Every Syllogism contains two premises and a con- 
clusion ; or a major and a minor proposition and a 
consequence. 

Example of a Syllogism : 
Major, - - Our Cr£Ator ought to be worshipped. 
Minor. * - God is our Creator. 

Corue^uence.— 7%ere/ore God ought to be worshipped. 

427* An Argument is a series of syllogisms ; and, 
althoi^h arguments do not retain their syllogistic form 
in ordinary discourse, yet all arguments may be reduc- 
ed to s3'llogisms ; and errors or sophisms may thus be 
detected. 

428. Formerly Logic, or the art of reasoning, was 
almost the sole business of a university education ; 
12* 

Digitized by CjOOQ IC 



ISS BRBTOBtCV 

but It is now in some degree supeneded, by tbe pnio 
tice of reasoning in the study of mathemalics, by the 
various branches <^ phik»BO)iliy, and by the perusal of 
the classic authors. 

Ob»» — The great master of philosophyi Aristotle, divided 
all soienoe into Theorems formed of SjUogisms^ which SjUo- 
guffls were composed of Propositions, which propositions 
were formed of terms j which terms were Words or Signs of 
oar Ideas of Things. He then considered all things with re. 
ference to their Ten Categories, or Predicaments; as Sob- 
stance, Quality, Quantity, Relation, Action^ PassivenfesA^ 
When, Where, Position, and Habit. 

XVIII. Rheioric. 

429* Rhetoric teaches us to affect the pasriens by 
suitable illustrations and imagery; and to arrange 
our arguments to the best advantage, so as to make 
the deepest impressions on the feelmgs and judgment 
of those whom we address. 

430. The following are the chief figures of speech. 

a. Simile or comparison, is that figure by which we 
compare one thing with another for the sake of illusp 
tration. 

6. Metaphor y is a comparison expressed without the 
signs of comparison ; as, when we say of a minister, 
that he is thepiUar of the BtatCy we speak in meta- 
phor ; and when we say, that Charles the Twelfth 
was the Hon of the norths we speak metaphorically. 

c. Allegory y is a continuation of several metaphors, 
so connected as to form a kind of ]»urable or fable ; 
as, in describing the peo{de of Israel und^ the imi^ 
of a vine. 

d. Irony f is a figure in which we urge one things 
and mean the contrary, in order to give effect to our 
meaning; as, in describing a notorious cheat, we say^ 
ironically, A mighty honest man truly t 

c. Hyperbole J gives us the highest idea of an object^ 
and magnifies it beyond its natural dimensions ; as^ 
AchiUes was swifter than a stag. 
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/• Antiiheii9y is tiie contrast or cmpositioa of two 
objects in a sentence; as, Jl^ifau seek to make a mam 
Hcky study not 90 mMich to increase his stores, as tf>' 
dimmish his desires, 

g. Climax^ or gradation^, is a figure by which we 
rise kom one circumstance to another, tilt our idea is 
raused to the highest. 

h. Personification, is a figure by whichVe attribute 
life and the use of reason to inanimate objects and ii^ 
rational creatures. 

t. Apostrophe, is a figure by which we address ab* 
sent persons, or inanimate objects which we personify. 
k, Intem^atiott, is a figure which, by asking a 
question, gives ardour and energy to our discourse. 

/. Exclamation, is a figure that expresses some 
strong emotion of the. mind, and is generally followed 
by a note of admiration. 

43 K Rhetorical disposition or arrangement is the 
jploctf^ of the argu$nents, or the parts of a discourse, 
6ration, or con^Msitimi, in the most suitable and im- 
pressive order. 

The parts of a discourse are sometimes five, and 
sometimes six ; viz. the Exordium, the Narration, the 
Proportion, the Conformation, the Refutation, and the 
Peroration. 

a. In the Bxor^^vm, or b^innuig of a discourse, 
the writer or speaker gives some intimation of his 
subject, and solicits fitvoor and attention. 

6. Tlie Narration b a brief recital of the facts con- 
nected with the case firom the beginning to the end. 

c. In the Proposition, is given the true state <^ the 
question ; specifying the points maintained, and those 
in which the writer or speaker differs from the adver- 
sary. 

iL The Confirmation assembles all the (Mnoois and 
arguments wluch can be adduced. 

e. In the Refutation, the writer or speaker answers 
the arguments and objections of his opponent. 
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/. Lfi die PeroroHony he sums up the strong "and 
principle arguments^ and endeavours to excite tbe pas- 
sions in his favour. 

432. A distinct and audible delivery is essential to 
a good orator. 

The JirMt rule is, to open the mouth sufficiently, and 
not to mumble or mutter the words. 

The second is, to pronounce distinctly every letter 
and syllable without hurry. 

And the third b, to fiU the room with the voice, so 
that the most distant part of the auditory may hear. 

433. In r^ard to gesture^ that which is natural is 
the best, provided it is not awkward and offensive. 

The head should be held up, and the speaker should 
look those whom he is addressing in the face. 

His action should be easy, and should keep pace 
with his Voic^ and the nature of his discourse. 

He should also avoid contortions and vulgar grima- 
ces ; ease in d^very being the chief grace of oratory. 

XIX. Of Vegetable Tiature. 

434. Eyery substance known to man is divisible 
into three kingdoms, the Mineral, V^table, and An- 
imal. Lmnaeus thus distinguishes £ese kingdoms: 
" Stones grow; — ^vegetables grow and live; — ^and an- 
imals grow, live, andfeeV^ 

Obs.^For the Mineral Kmgdom, see chapter XXI. 

435. Theexistenceoftdl vegetables may be regard- 
ed as mechanical, or as similar to that of an animal 
when asleep, during which time his functions proceed 
without consciousness. The mechanism of plants is, 
however^ most wonderful; and bespeaks the contriv- 
ance of an all-r/ise and all-powerful Crxator. 

436. A seed, which is thrown into the earth by the 
husbandman, is similar in its construction to the egg 
of an animal. The earth acts upon it, by means as 
inexplicable to man, as that by which the sitting of a 
hen on an egg converts it into a chicken. . 
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437« In a few days, the two ends of the seed open ; 
and from one of them issues a green plant, and from 
the other a number of fibrous threads. 

Whatever was the position of the seed, the green 
sprouts struggle through the soil upward into the air ; 
and the fibrous shoots strike daumward into the ground; 
and thiere imbibe, transmit, or pump up, the moisture, 
as nourishment to the plant 

438. Nothing is more wonderful than the means of 
nature for the preservation of seeds ; and the contri- 
vances by which they are distributed. 

Some seeds are provided with downy wings, as the 
dandelion ; others are swallowed by animals, and void* 
ed again in distant places ; and all are blown about by 
the winds, and preserved by their coverings, till excit- 
ed into germination, by the heat of the sun's rays in 
the following spring. 

439* Botanists have divided all plants into 24 c2ru- 
te9, and 121 orders; and they have discovered 2,00(X 
genera^ 30,000 t^ecieSfjand variettea of the species 
without number. 

Each has its peculiar habitation ; and each adapts 
the nutriment derived from the same earth, so differ- 
ently, that, by an unknown agency, it produces all the 
degrees of flavour, odour, poison, and nutriment, which 
we find in various plants. 

Each tree, each plant, from all its branchmg roots^ 

Amid the gl^be small boUow fires shoots ; 

Which drink with thirsty mouths the vital jaice, 

And to the limbs and leaves their food (^^use ; 

Peculiar pores peculiar juice receive ; 

To this deny, to that, admittance give. blaocmoiib. 

Ohs, 1.— Of the different distinctions of leaves only, ftc- 
oordmg to their position and form, ab«ve one hundred are 
enumerated. In all of them, one of the offices is, to subtilize 
and give more spirit to the abundance of nourishing sap, and 
io convey it to the little buds. There are two orders of veins 
and nerves in leaves, one belonging to each sr^face ; and it 
- has been generally observed, that &e underside of the leaf, 
has the ramifications larger, and are capable of admitting a 

Digitized by CjOOQ IC 



142 09 VXeCTABLS NATCBE. 

liquid to pais throogb tbem whidi those of the upper sar&ee 
wul not. The underside of the. leaf is supposed to be intend- 
ed for receiving, preparing, and conveying the moisture im- 
bibed from tbe rising vapours of the earth, by which trees and 
plants are c:enerallj nourished ; so that one principal use of 
leaves is to perform, in some measure, the same office for the 
support of vegetable life, as the lungs of animals do for the 
^subsistence of animal life. 

S. Another of the great functions foi* vrbich the leaves of 
trees an^lants are designed, is that of their footstalks nour- 
ishing and preparing the buds of the future shoots, which are 
^wajs formed at the base of those footstalks^ Leaves^ more- 
over, are designed to shade the buds for the future shoots, 
from the sun ; which would otherwise exhale and dry up all 
their moisture. 4ir evidently passes in at the leaves and goes 
through the whole plant, and out again at the roots. If the 
leaves have no air, the whole plant will die. I'his has been 
proved by experiments with the air pump. And plants aot 
only draw through their leaves some part of their nourishment 
from the air, but the leaves also perform the necessary work 
of altering the water received in at the roots into the nature 
and juices of the plants ; and hence it is, that the life of the 
plant depends so immediately on its leaves. 

440. Every plant consists of a root^ buds, a trunk 
or stem, of leaves, of props or arms, of the inflores- 
cence ; and of the parts of fructification. 

441. In regard to their bulk, plants are divided into 
trees, shruhSf under shrubs^ and herba^ which last die 
in the winter. 

According to their respective durations, they are 
annual, lasting one year, and reproduced from their 
seed ; or biennial, when they are produced in one 
year, and flower the next : perennitd^ when they last 
many years, as trees. 

442. Plants, in regard to the rooti, are bidbaus, as 
in unions or tulips ; tuberous, as in turnips or pota- 
toes ; BXidJibrous, as in grasses. 

They are decidiaus, when their leaves fkll in au- 
tumn ; and ever-green, when they are constantly re- 
newed, as jn most resinous trees. 

They are said to sleep, when they change the appeak^ 
ance of their leaves or flowers at bight 
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*I}iey are indigenous or native ; and exotic or for- 
eign. 

443. The parts of fructification consist of the 
talyxy or cup, which is the outer green covering of a 
flower. 

The coroUa are the delicate leaves or petals of the 
flower generally coloured, and are the parts which 
constitute the beauty of the flower. 

The ?• ^ctaryy or nectarium, is the part within the 
corolla which secretes the honey. 

444. The calyx and corolla are flne expansions of 
the outer and inner bark or rhind of the plant ; and 
their evident purpose is, to protect certain delicate ex- 
tensions of the pith and wood, which grow within the 
coyolla, and are called the pistil and the stamen^ by 
the peculiar organization of which the seed is pro- 
duced. 

445. The pistil is provided at its head with a gum- 
my matter, and the stamen with a fine dust called |»o^ 
ten; and when the dust falls on the head of the pistil^ 
it is there absorbed and carried down the style of the 
pistil to the germen or seed-vessel in the centre of the 
flower; where the seed is, inconsequence, produced 
within SL pericarp f Bftetvf aids called /rutY. 

446. Fruits^ which afford us so many luxuries, ar« 
in fact, nothing more than the covering, or the natural 
means for protecting the seed of plants^ and called, 
by botanists. Pericarps. 

Some pericarps are^nc^y, as those of apples, pears, 
nectarines, &c. some are hard^ as nuts ; and some 
€caiy, as the cones of fir-trees. 

Tow contemplation forther jet pursue ; 

The wondrous world of vegetables ?ie w ! 

See various trees their various fruits produce, 

Some for delightful taste, and some for use. 

See sprouting plants enrich the plain and wood. 

For physic some, and some designM for food. 

See fragrant flowers, with different colours dj^d. 

On smiling meads unfold their gaudy pride.— bItAcjchoiik. 
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447- It must not then be foi^otten^ that the denga 
of the beautifU flowers which cover the earth is to cre- 
ate the seeds of future trees, that the leaves, or corolla, 
of the flowers are merely protections of die delicate 
pistil, stamen^ and germen ; that in this last are pro- 
duced the seeds ; and that for their protection is pro- 
vided the pericarp, which we call the fruit 
Go, mark the oiatchleu workings of the Power 
1*hat 8but8 within the teed the future flower ; 
Bids these, in elegance of form excel, 
In colour these, and those delight the smell ; 
Sends Nature forth, the daughter of the skies, 
To dance on earth, and charm all human ejes^-^GovrvKR^ 
448. Linnaeus seized on the variations in the num« 
ber of stamens as a means of classing the vegetable 
kingdom into twenty'four denominations. 

Those flowers having one pistil, and but one stamen^ 
he called mon-andria ; those of two stamens he called 
di-andna; three, triandria; so on up to twenty sta- 
mens, and above twenty polyandri. 

When he found stamens in one flower, and pistils 
in another, on the same plant, he called them dicscia, 
and on different plants polygamia. When altogether 
invisible, cryptogama^ 

449* Nothing can be more easy than to remember 
the names of these 24 classes ; they are, 

1. Monandria^ one stamen. 

2. Diandric, two stamens. 

3. Triandria, three stamens. 

4. Tetranckia, four stamens. 

5. Pentandria, five stamens. 

6. Hexandria, six stamens, all of equal lengtli. 
7* Heptandria, seven stamens. 

8. Octandria, eight stamens. 

9. Enneandria, nine stamens. 

10. Decandria, ten stamens, filaments separate. 

11. Dodecandria, twelve stamens to nineteen in- 
serted on the receptacle. 

12. Icosandria, twenty gr more stamenS| inserted 
upon the calyx or corolla. 
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IS. Pctyandriaj mmy stamens. \ 

14. Didynama^ four stamens, two long^ two short. 

15. TetradynamUy six stamens, four long, two 
short. 

16. Monadelphiaj filaments united at bottom, bui 
separate at top. 

17« Diadelphiay filaments united in two sets. 

18. PolyadelpMa^ filaments united in three or more 
sets. 

19* Syngenesta^ filaments united, and five stamens. 

20. Gynandriay stamens inserted on th# pistil, or 
on a pillar elevating the pistil. 

21« MoncRcitty stamens and pistils in separate corol- 
las, upon the same plant. 

22. Diosciay stamens and pistils in distinct corollas, 
upon difierent plants. 

23. Polygamic various situations; stamens only, 
or pistils only. 

24. CryptogamUyStJBJaens and pistils inconspicuous. 

Obt, — I have iDtroduced beneath, a representation of the 
pistils and stamens of a few of the first classes ; and the pupil 
ivill, doubt]e8s,be led to observe them wiVm any ilow ^rt which 
lall is his way in his walks or atherwise. 




1. 2. S. 4. 5. 

450. The Triandria contains chiefly the natural 
tribe o( grasses; the hexandria, the UKes. 

The Icosandria contains the edible Jruits; the pdjr- 
andria, has many poisonous plants. 

Tlie Tetradynamia contains the natural tribe of 
flowersy which are antiscorbutic. 

The Monadelphia is composed chiefly of the. tafl^ 
fev tribe. 
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Diadelphia consists of the pea tribe, vlitch pro* 
duces edible seeds. 

Syngenesia possesses the compound flowers. 

And the cryptogamia contains the natural tribes of 
femsy mosses f setMffeeiJbf and mushroor^. 

06«.— The first order of the fourteenth cls^ss, denominated 
u didjnimia gyranospermia,'^ are all innocent or wholesome: 
those of the other order, are fetid, narcotic, and dangerous ; 
being allied to a large part of the pentandria monogjnia, 
known to be poisonous, as containing henbane, night-shade, 
and tobacco. The whole class tetradynamia is wholesome* 
Whenever the stamens are found to grow out of the calyx, 
they indicate the pulpy fruits of such plants to be wholesome. 
The papilionaceous plants are wholesome, except the seeds 
of the laburnum ; which, if eaten unripe, are violently emetia 
and dangerous. Milky plants are generally to be suspected. 
Umbeliifrrous plants, which grow in dry or elevated situa- 
tions, are aromatic, safe, and often who&some; while those 
that inhabit low and waiery^laces, are among the most dead- 
ly poisons. 

451. Other distinctions in each class produce a 
division of the classes^ called Orders. A further di- 
utmon of the orders^ founded on distinctions in the 
nectariom^led to itHk Genera. Other divisions of the 
genera^ in regard to the root, trunk, leaves, Sec lead 
to Swedes; and casual difierences in species are call- 
ed Varieties. 

452, The natural substances found in all vegetables 
are, sugar in sugar-cane, beet, carrots, &c. gum or 
mucilaee, which oozes from many trees ; jeUyy pro> 
cured from many fruits ; turpentine and tar from the 
pine ;, hitters^ from hops and quassiji ; and the narco- 
tie principle from the milk oipc^iesj httucey &c. 

455. The vegetables of the greatest value to man^ 
are those which produce^fote^i or starch; as wheat, 
potatoes, barley, beans, &c. Oih are produced by 
pressmg the seeds or kernels of vegetables ; as olives, 
almionds, linseed, &c. Volatile oils are distilled from 
fi^^p&mmif lavender, &€• Wax is collected frpm all 
mwers by bees. 
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454. Rmn& exudfe like gom irom firs and othef" 
trees ; and are known as Imlsams^ varnishes^ turpen- 
tine, tar, pitch, &c. Of this class/ W, is Indian rub' 
her; which is a gum that exudes from a certain tree in 
South America. 

Iron also mixes wIBi the substance of most vegeta- 
bles; and is the causS^ the beautiful colours of flow^ 
ers. Potash is obtainiHbm the ashes of burnt vege- 
tables ; as kelp, vine^ Srn, &c« 

06#.«Tbe classes monoecia and dioecia, which have the 
pktil and stament.io^dtffbreiit flowers, and on didSsrent plants, 
have the pistil frife\il|^ bjc the bees and other insects, which 
enter the coroUa to ^tract the honey from the nectarinm. 
The pollen in thosev^owers which have stamens only, falls on 
their bodies, and Is carried by them to the flowers which 
have pistils only. And it deserves to be noticed, as a proof 
of the contrivande of the Divnys Auchitbct of Natore, that 
when the pistil is shorter than the stamens, .the flowers grow 
upright, that the pollen may fall from the anthers of the sta- 
mens or the stigma of the pistils ; but when (he pistil is lon- 
ger than the stamen, the flower hangs downward, that the 
pollen,^ in falling, maybe caught by the stigma of the pistil. 
■ -—Who can paint 

Like Nature ? Can i magination boast, 

Amidst his gay creation, hnes like hers ? 

And can he mix them with that matchless skiU, 

And lay them on so delicately fine, 

And lose them in each other as appears 

In every bud that blows f If fancy, then, 

Unequal fails beneath the pleasing task^ 

Ah! What shall language do? ^OMioir. 
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Fmr remarkable Exotica. 
THE TEA TREE. 



THE COFFEE PLANT- 
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THE SUGAR CANE. THE TQBACCO PLANT, 



455. The chemical ^or elementary prmciples of 
Tegetables, are carbon^ water^ and cdr ; or hydrogen 
ri5,) and oxygen (85,) for Ae constituent parts of 
?100) water; and azote or nitn^n (72,) and oj^gen 
(28,) as the constituent parts of (100) atmospheric 
air; and carbon. 

Obs. 1.— Wood bamt in b close vessel till it has neither 
smell Dor tafte, will produce the basis of all vegetable matter 
called charcoal ; or, when purified, called earbtm^ which is 
the most indestractible substance in nature. The diamond 
approaches the nearest to pure carbon of any substance at 
present known. 

2. It is found that water is Bothing but a composition of two 
airs or passes, one the inflammable or light gas called hydro- 
gen^ and the other the vital gas called oxj^en ; and water 
mwLj be made by combining these ; or, it may also be separat- 
ed mto these ; one hundred parts water are composed ofjif" 
iun of hydrogen, and eighty-Jwe of oxygen. 

3. In like manner, the air of fluid in which we live, is 
Ibond to be composed of S8 parts of oxygen, or pure vital . 
air ; and 72 parts of nitil^gen, or azotic gas \ bat the due 
mixture of both, forms t salutary fluid or atmospheric air if 
which we breathe. 
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4. 1 have explained the meaniog of these easy terms iaHna 
place, in order to illustrate the beautiful provisions of vegeta- 
bles which follow. I'here is do mystery in them ; and they 
• may be understood now as well as when I treat of Chemistry. 

456. Vegetables generate, or give out oxygen or 
trital air, in the light or sunshine, by a natural proces^ 
of their own. 

Air, which has been breathed by animals, is de- 
prived of its 28 parts of oxygen, and will no longer 
sustain life. 

In like manner, a body while burning, deprives 
air of its 28 parts of oxygen, and the- flame will go 
out. 

An animal would di^ or a flame go out, when put 
into air so deprived of its oxygen ; but a vegetable 
will then thrive in it, and will restore it to its original 
power of sustaining animal life. 

Obt. — Hence, the oxygen of the whole atmosphere would, 
in due time, be consumed by the breathing of animals and by 
flame, but for this provision of natdre. The leaves of vegeta- 
bles give out oxygen in the day time, and keep up the due 
proportion which is necessary to the support of animal life : 
the leaves of aquatic and herbaceous plants produce it how- 
ever, in the greatest quantity. 

457. The saccharine and oily productions of vegelar 
bles are parts of their sap or juices ; but the turpentine, 
the bitter, and the acid principles, are considered as 
the eflect of preparation or secretion. 

The green colour of vegetables arises from the oil 
they contain ; the rays of tiie sun extracting the oxy- 
gen from the outer surface, and leaving the cad3on and 
hydrogen, which are known to be the constituent parts 
of oil. 

458. Healthy vegetables perspire water, by the 
under part of their leaves, equal to one third of their 
weight every twenty-four hours 5 by which part they 
also give out oxygen. 

459. Nor do they derive their substance in a prin- 
cipal degree from the matter of the soil in which drey 
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grow ; but Aey are created by a vital principle of 
their own, out of air and water, and of the inipercej>- 
tible matters combined with air and water, from which 
all their distinctions of smell, taste, and substance, are 
derived ! 

flail Source of Bsing ! Universal Sonl <? 

Of heaven and earth ! JCsiential presence, hail ! 

By THJBB, the various vegetative tribes, 

Wrapt in a filmy net, and clad with leaves, 

Draw the live ether, and imbibe the dew : 

By THEB, disposed into congenial soils, 

Stands each attractive plant, and sucks and swells 

The juicy tide, atwining mass of tubes : 

At THT^ommand, the vernal sun awakes 

The torpid sap, detruded to the root 

By wintry winds ; that now In fluent dance, 

And lively fermentatsoo, mounting, spreads 

All this innumerous colour^ scene of thtnge.-.THOMSoir. 

460. Some plants eithibit signs of great sensibility, 
besides the effects in nearly all.arising from the pre- 
sence or absence of the rays of the sun : these are 
the sensitive plant, whose leaves fold together on being 
touched by;the hand ; and Venus's mouse trap, which 
closes on any insect that goes into it, and stings it to 

death. 

Obt, — Throughout universal nature, a ^adation of beings 
nay be traced ; and yet their particular differences elude the 
observation,- like the various colours of the rainbow^ biending 
and mixing with each other. Where vegetation ceases, or 
^eeras to cease, perception begins ; and we trace some of the 
first rudiments, or sparks of it, in the actinia, or sea- anemone, 
\he oyster, and the snail. The polypus ranks as tile fir»t of 
plants, and the last of animals ; if its propagation, as some 
naturalists affirm, can be effected by cuttings, similar to the 
multiplication of plants by slips and suckers. Then it as- 
cends throutcb Various gradations of beings, distinguished by 
more enlarged and active faculties, more perfect and moreiUB- 
merous organs, to tbose creatures which approach to the na- 
tnre of man. We behold the distant resemblance of his sa- 
gacity in the elephant ; of his social attachments iu the bee 
and the beaver ; and the rude traces of his for|?i in the ourang 
outang. r 
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XX. Cf Animated Nature. 

461. Animals are a class of beings differently oiw 
ganized from vegetables ; because they have different 
destinations, have different habits, and hava tiie power 
of moving from place to place, called the facility of 
loco-motion. 

See, thro^ this air, this ocean, and this ear tb. 
All matter quick, and bursting into birth. 
Above, how high progressive life may go ! . 
Around, how wide ! how deep extend below 
Vast chain of being ! which from God began, 
Natures ethereal, human, angel, man, 
Beast, bird, fish, insect, what noeje can se^, 
Ko glass can reach ; from Infxnitje to thee, 
From thee to nothings . pope. 

Od«.— The principal object of the study. of natural history, 
is to teach us the characteristics, or distinctive marks of eacb 
indiv^ual natural object, called clatsificaiion. To distinguish 
ttapeciei from all others that exist in nature, it h necessary 
to express in its characters almost the whole of its proper- 
ties. A number of species brought together, constitutes a 
genus or tribe. Those properties which are common to all 
genera^ compose a character that distinguishes thb assem^ 
blage or group from all other groups. Sucb an assemblage is 
called an order. By bringing together sucb orders as are more 
nearly allied, we form a more general assemblage, called a 
eUut ; and by the union of several classes, we obtain a high* 
er division, to which naturalists have given the name of king' 
dom, 

462. When the all wise Caeator determined on 
making bein^ which should be able to move from 
place to place^ he contrived for them a different orw 
ganization from that of beings which were fixed. 

As moveable beings could not have their roots in 
the ground, he provided them, with the cavity of the 
stomach, in which they were to carry about what 
should be. equivalent to the soil for plants; and the 
suckers of their nutriment centering in that cavity, 
were destined to act like the roots of plants in the 
ftoil. 

463. Hence^ in all animals^ exists^ the necessity oC 

Digitized by CjOOQIC 



eadng frequently, to fill the cavity of the stomach ; 
hence the folly and mischief of filling it with hetero- 
geneous and unnatural substances ; it being the object 
of nature simply to extract from the matter in the 
stomach a single uniform milky substance called chyle ; 
no other juice but chyle being admitted into the animal 
system, the rest being rejected and expelled. 

464. As animals were intended to move about, the 
perfect are therefore provided with eyesy to see objects 
which might endanger their existence ; with ears to 
hear, for a sibilar reason ; with a voice to warn others 
or to obtain assistance in danger. 

• Hence, also, they were provided with the senses of 
tmeUing and tastingj to discriminate the food which 
was proper for the stomach ; and with the sense of 
feelingy or irritability y to secure their identities, and 
excite them to action. 

And though tbtnga Mutible be mimberleu. 
But only fire the senses' organ» be ; 

And in those five alJ things their forms express, . 
Which we can touch, taste, smeU, or hear or see. 

465. The organs of sense and the powers of voH- 
tion proceed from the head and hraiuy by the nerves, 
which direct the muscles and tendons ; but the func« 
tions of animal life are sustained by a simple, yet won* 
derful arrangement in the stomach and cavides of the 
body. 

The heart is the centre of a thousand tubes, called 
arteries ; and by its never-ceasing contractJions, it 
carries the blood through them, to all parts of the 
frame, diffusing every where warmdi and life. 

466. The blood of a man, thus driven by the contrac- 
tion of the heart (a force like that by which water is 
driven out of a syringe or bladder,) weighs thirty 
pounds ; and, as this is the stock of the precious fluid 
possessed by each of us, and our lives depend on its 
constant circulation, it is not allowed to remain at the 
extremity of the arteries^ but b there taken up by 
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another set of tubes called vekis^ and by them brought 
back again to the heart. 

467. Thus, there is a ccmstant circulation, outward 
and inward, of this same blood, at the rate of an 
ounce to each contraction, from the heart through th« 
arteries and back to the heart by the veins. To 
warm, revive, nourish it, and keep up its quantity^ 
there are various other wonderful, but very simple con- 
Irlvances. 

Were onct the energy of air deniM, 
The heart would cease to pour its purple*ti<ile i 
The purple tide forget its wonted play, 
Nor bacic again pursue its curious way. 
' 468. The heart consists of four cavities, from one 
of which called the left ventricle, the blood is driven 
into the arteries through the body ; by another, called 
jthe right auricle^ it is received back again by the 
veins : it then passes into the right ventricle^ whence 
it is forced into the lungs. 

Having there been revivified by coming intb con- 
tact with the air, it is carried backby a set of veins into 
the fe/iJ auricle, and, fi-om thence into the left venr 
tridey where it began its course : it is then again forced 
into the arteries, brought back by the veins^ &c. till 
the end of life. 

469- The lungs are large and spongy substance 
filling nearly the whole ca^tyof the chest, which risei 
as they fill and Ms as they empty, in respiring air 
through the mouth or nostrils. 

The act of resjHration is performed about 20 timei 
in a minute ; and about 40 cubic inches ^f air are 
respired every time; of which 2 inches of oxygen are 
absorbed by the blood on the lungs, producing at the 
same instant, 98 degrees of vital heat, and restoring 
the veinous blood to its bright red colour. 

Oh*, — The 2^|M«used in families to feed cats, are the lungs 
of sheep or oxen, and are exactly similar to the lungs of man* 
On inspection, they will be found to be wonderfully adapted 
tto their design of bringing th» air in contact with the blo«d.. 
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Any mptttre in this tender fabric, or defect in their totioni 
leads to that fatal elass of diseases, called ConsnmptioD. 

470. Four thousand times ia every hour, each cavi- 
ls of the heart is called into action : and all^the blood 
in &e body passes through the heart 14 times in every 
hour. « 

The arterieSi into which it is forced, branch in every 
direction through the body, like the roots, banches, and 
leaves of a tree, running trough the substance of the 
bones, and every part of the animal substance, till they 
are lost in such fine tubes as to be wholly invisible. 

471* Iq this manner, th«y distribute nourishment; 
supply perspiration ; and renew all the waste of the 
skin ; and, by passing through glands in ^very part 
of the body, all the various animal secretions are elabor- 
ated. 

In the parts where the arteries ^e lost to the sight, 
the veins take their rise, and in tneir commencement 
are also imperceptible. The blood is then of a dark 
colour ; and, as it returns to the heart with a less im- 
petus, ihere is always twice as much blood in the veln» 
as in the arteries. 

472. As the blood, in this discoloured state, has lost 
some of its vital power, it is driven through the hmgs, 
and its colour is restored, but on its passage back to the 
heart, it also receives a supply of anew fluid extracted 
from the food of the animal in the stomach and intes- 
tines. 

The loss of weight in a human body by perspira- 
tion in 24 hours is about four pounds ; and what is 
gained by the inspiration of air into the lungs, is lost 
by the expulsion of moisture, and of gas generated in 
the lungs. 

473. The motion of the lungs is preserved by that 
of the chest containing them ; diat of the heart, may 
be felt on the left breast; and the circulation of the 
blood, by the action of the pulse in various psurts ef 
the body, and particularly at the wrist.. 
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In cliildrei^ the pulse gives 120 strokes in a minute ; 
at 20 years, about 7^ ; at 30, about 70 ; and in old 
age, 60or50» 

474. For the puipose of renewing and nourishing 
the blood, food is taken in at the mouth, macerated 
by the teeth, and mixed i0h the saliva ; it is then 
carried into the stomach, (a bag like a highland bag- 

' pip,) where it is dissolved into a soft pap by a power- 
fiif liquid called the gastric juice. 

475. This pap is Sien drawn from the stomach into 
the intestines ; where, by means of a liquid called 
bile, it is separated into a white milky liquid called 
ch^le^ and into the excrement* 

The chyle is taken up, or absorbed, by myriads o 
fine tubes called the lacteahj which carry it to a meun 
pipe called the thoracic duct. This pipe ascends to 
the throat, where itjempties the chyle into a large vein, 
and being mixed wun the blood, is conveyed to the 
heart. 

476. Of such subtle and wonderful contrivance is 
the organization of man ! Similar, also, is the con- 
struction of the whole of animated nature, from the 
greatest to the smallest. 

Within the package of the skin, and essential to 
life and comfort, are numerous bones for strength ; 
hundreds of muscles and tendons for action ; nerves 
spr<ead every where for sensation ; hundreds of arteries, 
to carry out the blood ; hundreds of veins to bring it 
back again ; and hundreds of glands performing all 
kinds of secretions; besides an infinite number of 
tubes called lacteals and lymphatics, to absorb and 
convey nutriment to the blood. 

477* Such being the complex construction of animal 
bodies, is it not rather wonderful that we last 70 or 80 
years, than that we endure no longer ! When it is con- 
sidered also, that a muscle or a bone out of place, a 
vein or artery stopt in its circulation, or a nerve un- 
duly acted upon, creates disease, pain, and misery 5 is 
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it not wonderfu], that we enjoy so large a portion of 
health and pleasure ? 

Should not such considerations teach us thd valua 
of prudence and temperance ? 

Thick, in yon stream of light, a thousand wayi. 
Upward, and downward, thwarting and convoWd, 
The quivering nations sport ; till, tempest-wing'd, 
Fierce \Yinter sweeps them from the face of day ; 
E'en so, luxurious men, unheeding j>as8 
An idle summer-life in fortune's snine ! 
A season's glitter ! Thus they flutter on 
^rom toy to toy, from yanity to vice ;•— 
Till, blown awaj by deatb, oblivion comes 
Behind, and strikes them &om the Book of Life. 

THOMSOV. 

478. The nervBH are soft white chords which arise 
from the hrain^ the focus of sensation, and disperse 
themselves in branches through all parts of the body. 
Impressions are recieved by the brain from the adja- 
cent organs of sense ; and the brain exercises its com- 
luands over the muscles and limbs by means of the 
nerves. 

Thus, the body is enabled to avoid what is hurtful, 
to flee from danger, and to pursue every thing useful 
and agreeable. 

06i. — Trees and vegetables have no ntrctt or itiuwium ; 
bec&use, as they are unable to move and avoid danger, they < 
#Ottld be of no use to them. The proper object of vegetable 
organization, appears to be to supply food to animated na- 
ture ; ind the wisdom of Providence is in nothing more evi- 
dent than in the variety, wholesomeness, and abundanee of 
regetaile provisions. 

479* The COT is placed in the most convenient part 
of the b^dy near the brain, the common seat of all the 
senses, i> give more speedy information. 

In mal it is of a form proper for the erect posture 

of his body ; n birds, of a form proper for flight, and 

not protuberait ; in quadrupeds, its form is, in some, 

large, erect, aid open ; in others, covered 5 in subter- 

1. 
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nneous quadrupeds, die earsr are short and lo(%0dl 
deep. 

480. The structiffe of the ear is admirably con- 
trived to collect the undulations of sound, and to con- 
vey them to the sensory in the brain. The first part 
is the auricle, or external ear, formed to stop and col- 
lect the sonorous undulations, and convey them to the 
concha, or large capacious round cell, at tiie entrance 
of the ear. Persons, whose ears are cut off, have a 
confused hearing, and are obliged to form a cavky 
round the ear with their hand. 

In the interior is the auditcHry passage, curiously tun- 
nelled and turned, to give sounds an easy passage, and 
prevent their too furiously assaulting the more tender 
internal pai^s. 

481. To prevent the entrance of noxious insects^ 
this passage is secured with a bitter nauseous substance^ 
called ear-wax. The next principal part is the meno 
branum tympani, or drum of the ear, with Its innir 
membrane, the four little appendant bones and tH 
three inner muscles to move them, and adjust lh^ 
whole system to hear loud or soft sounds. 

The passage behind the drum of the ear, is caHed 
the vestibulum, being the entrance' to two other ovi- 
ties, called the labyrinth, and the second cochlea, fixm 
its resemblance to a snail shell. 

482. The principal organs of the sense oism^ng 
are the nostrils and olfactory nerves ; the ramificaaoas 
of which are distributed throughout the nostrils. 

Smelling is performed by the odorous effluvia in the 
air, being drawn into the nostrils by inspiration, and 
struck with such force against the olfactory osrves, ses 
to shake them, and occasion ideas of sweet, foetid, sour, 
and aromatic. 1 

483. The taste is that sensation ^ich all this^ 
give to the tongue ; but some considerJthe palate, the 
upper partof dierMif of the meath, to h the instuoxent 
«f taste. 
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The CxBATOK seems to have establi^ed a very in- 
timate union between the eye, the nose, and palate, by 
directing branches of the fiame nerves to each of these 
parts, by which means there exist ail the necessary 
guards against pernicious food ; since, before it is ad- 
mitted into the stomach, it undergoes the trial of two of 
the senses, and the. scrutiny of the eye« 

484. Feeling is the sense by which we acquire ideas 
•f solid, hard, hot, cold, &c. 

Some consider the four other senses merely as mod- 
ifications oi feeling* 

The immediate organs of feeling are the pyramidal 
papillae under the skin, which are little, soft, medulla- 
ry^ nervous prominences, lodged every where under 
the outermost skin. 

Feeling is the most universal of our senses ; spiders, 
flies, and ants, have this sense in greater perfection 
than man. In blind persons, the defect of sight has 
been supplied by their exquisite touch, or sense of 
feeling. 

485. From these five senses, flow all our sensitive 
perceptions, the result of experience ; and all the va- 
rious habits, qualities, passions, and powers of animals. 

Certain practices called iwtincUy not the apparent 
result of experience, appear to us to belong to some 
animals, contrived by some unknown means of that 
all-powerful Ciueatob, whose wondrous and incom- 
prehensible works inspire with rapture and devotion 
the being whom he has qualified to examine and esti- 
mate them. 

Ob»*-^To follow this wonderful scheme of creatisn into all 
hs ramifications and variations, and to trace all its analogies, 
would fill hundreds of volumes, and occupy ages of obser- 
vation ; having, therefore, given the above general idea of 
animated existence in its relation to vegetables, I shall pro- 
ceed to a brief enumeration of the Linnaen classes ; referring 
ny young students to Bingley's Animal Biography, to Buf^ 
fon's Natural Histofy, Mavor's Abridgment, aad to a maid* 
tads of ether books on sutb subjects. 
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486. As a {m>p-work, or substantial frame to the 
body, the banes are provided. 

That the bones might not interfere with motion, 
they are provided with hinges or Ugaments, 

That the ligaments might work smoothly into one 
another, the joints are separated by gnstles oxccartilO' 
geSy and provided with a gland for ^e secretion of 
oil or nmcus^ which is constantly exuding into th« 
joints. 

487* There are 248 Separate bones in the human 
body, classed under those of the head) the trunk, and 
the extremities. 

The skull, or craitium, consists of ei^t pkces, and 
serves as a vault and protection to the brain. There 
are also the cheek-bones, the jaws, and 32 tee)h im- 
bedded in them. ^ # 

The head is joined to the trunk by tlie vertebrae 
consisting of several short bones, to the upper part of 
which it is fastened by a Mnge-joint, and turned in the 
socket of the next lower one by suitable muscles to the 
right or left. 

488. In the front and centre of the trunk is the 
breast-bone, extending from the neck to the abdomen ; 
and opposite to it, in the hack, is the spiney or back- 
bone, which extends from tlie skull to the bottom of 
the louis, and is a long chain of separate short bones^ 
called vertebrae. 

These serve as tlie support of seven hoops or rift*, 
which are inserted in them, and from the chest or ^Ao- 
raxy in which are the heart, lungs, &c. 

beneath them, inserted in the spine only, and ex' 
tending but half way round the body, are five false 
ribs. The hip bones, with other bones attached, sup- 
porting the abdomen, are called the pelvis. • 

489. From the neck to the top of each arm, a bone 
extends on each side, called the collar-bone, and the 
blade-bones are independent supporters of it. Th^ 
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bone extending from the shoulder to the elbow is call« 
ed the humerus. 

From the elbow to the wrist are two bones, the 
outer of which is the radius; the inner the vlna. 

The thigh-bone is called the femur; the knee, the 
jpateua ; and the leg has two bones like the arm, the 
inner called the ttbia^ and the outer thejibula. 

490. The animal frame is eonstantly exhausted and 
renewed 5 so that every particle of the human body . 
is changed in the compass of a y^ar ! 

Nor is it less surprizing that so many different sub- 
stances as compose every animal body, should also be 
secreted by the glands from the same blood, than that 
that blood may, in every instance, be traced to grass 
for its origin. 

Obs. — Those functions by which aliment is assimflated for 
the nourishment of the body, are digestion^ abtwption^ cir€u~ 
kUion^ respiraiion and secretion / and the effect of such assi. 
joilation is called nutrition, 

2. The food received into the stomach after mastication by 
the teeth, and being mixed with saliva^ is converted into 
thyme by the gastric juice ; the chyme passes into the intes- 
tines, where it is converted into chyle hnd excrementituiua 
mmtitr / which last, being seperated by means of btie, is evac- 
uated from the body; whilst the chyle is absorbed by the 
lacteaU and conveyed into the blood vcmcIs, 

3. The absorbent system consists of the lacteals, lympha- 
tics, the thoracic duct, and the glands called conglobate 
throughout the body. 

4. Glandf are oi|;anic bodies consisting of blood-vessels, 
nerves, and absorbents, intended for the secretion or altera- 
tion of particular fluids. They are divided into four classes, 
simple, compound, conglobate, and conglomerate ; the orifi- 
ees of glands are said to be peculiarly irritable. 

5. Secretion is the process by which various fluids are sepa- 
rated from the blood by means of the glands. The secretions 
are divided into the saline, as sweat or urine ; the oleaginous 
as the fat, cerumen of the ear, &c. the saponaceous, as bile 
and milk ; tbe mucous, as on the surface of membranes, &c» 

6. Sensibility is the faculty of perception by the contact 
of an extraneous body ; and this principle is generally diffus- 
ed in our corporeal organs, but in different degrees. That 
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modifieaiioii of animal matter^ in which sensation aj^peai* 
peonliarly to exist, is termed turvout, 

7* Motion is effected by the muscular. fibre contracticg bv 
Tolitioo ; 6at the wiUf can only exercise this power, throagh 
the medium of the nerves. IrrUahilUy is the ^ower of con- 
traction, inherent in oar bodily organs, but not liable to be m- 
flnenced by the will. 

491* All the senses of animals, and all th^ varied 
powers of action, are exactly adapted to their dififero 
ent species of existence. What is food for one, is 
poison to another ; and every one finds provision ac- 
cording to its natural habits. 

Every thing, also, is in exact proportion ; and every 
provision of nature harmonizes with the corresponding 
desires and want of animals. 

Nature^s unnumberM family combine 

In one beneficent, one vast design ; 

£*en from inanimates to breathing man, 

An Heaven-conceived an Heaven-erected plan ; 

Onward, from those, who soar -or lowly creep. 

The wholesome eqfaipoise throagh all to keep 

As faithful agents in earth, sea, and air. 

The lower world to watch with constant care i- 

Her due proportion wisely to converse ; 

A wondrous trust, from which they never swerve. 

PRATT^s Lower World# 

492. Linnaeus divides Animated Nature into, 

1. Quadrupeds (Mammalia), of which there are 
ahready known to man about 230 species. 

2. Birdsy of which there are about 1,000 species. 

3. Amphibiowi Animdk^ of which there are about 
100 species. 

4. Fishes, of which there are about 500 species. 

5. InsectSy of which there are 2,000 species. 

* And 6. Worms of which there are 800 species. 

493. The first class of animated beings, called mam- 
malia, comprehends all those that suckle tlieir youngs 
and have warm red blood flowing in their arteries. 

Then- bodies, for the most part, are covered witk 
hair, in quantity proportioned to the climate they in- 
habit. Beneath this covering^ is a skin of variou:i 
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thickness, inelosicg a frame or skeleton of bones, 
acted upon by a system of muscles and tendons, which 
are put in motion by nerves communicating with the 
oi*gan of sense and the will of the animal. 

They have hhodyjov Life; honed^ for Strength; 
nmscleSy for Motion ; and nerves^ for Sensation. 

494. Linnsus divides mamraatious animals, or <Ao«e 
which suckle their young, iiito Jeven orders ; which 
are chiefly regulated^ by the niunber and situation of 
the teeth. 

a. JPrimategj or animals havingtwo canine and four 
cutting teeth, and furnished with two pectoral teats. 
To this class belong man, the ape, the maucaucoj and 
the bat. 

6. Bruta^ or animals which have no cutting teeth 
in either jaw ; as the elephant, the sloth, the ant^ater, 

c. Ferosj or animals whose cutting teeth vary from 
ten, to two. This order includes most of the formi- 
dable rapacious quadrupeds : 9S the lion, the tiger, 
the bear, &c. 

d. OUreSj or animals which have only two cutting 
and no canine teeth ; as ths hare kind, the mouse, the 
squirrel, &c. 

e. JPecoray or animals which are hoofed, and have 
no cutting teeth in the uppet Jaw, including the camel^ 
the deer, the sheep, the ox kmd, &c. 

/. BeUuxBj or quadrupeds with cutting teeth in each 
jaw, as the horse, the boar, &c. 
* g» Ceto, or animals whose teeth gready vary in dif- 
ferent genera. This order comprehends all the whale 
tribes ; which, from certain similarities of structure, are. 
arranged under the class of quadrupeds. 

495. Birds, the second class, constituting those cov- 
ered with feathers, have two wings to fly with, a tail 
to direct their flight, and a hard bony bill. Their 
bones are hollow and light ; and they are, in every 
respect, made for naking thehr way through the air 
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vkh the least resistance. Many tribes migrate^ at 
certain seasons^ from one country to another^ and no 
less than nineteen tribes arrive in England in the 
springy and leave us in the autumn ; and ten* other ai«* 
rive in autumn and leave us in the spring.^ 
It wins my adqiiratioQ 
To view the structure of that little work— 
A bird^B nest. Mark it well within, withont ; 
No tool bad he that wrought ; no knife to cat ; 
No nail to fix ; no bodkiu to insert ; 
No glue to join : his little beak was all ; 
And yet how neatly finished I What nice hand 
With every implement and means of art, 
And twenty yearns apprenticeship to boot, 
Con^d make me such another ? Fondly, then. 
We boast of excellence, whose noblest skill 
Instinctive genius foils. mvkbb. 

496. There are six orders of birds : 

1. The ^ccrpzVre^y or rapacious kinds ; as condors, 
vultures, eagles^ and hawks. 

2. Ptca,or Ae pye-kind ; as parrots, ravens, crows^ 
&c. « 

3. CeneareSj or the duck kind ; as the swan, goose, 
&c. 

4. 6rai7(B, or the crane kind ; as storks, flanungoes, 
&c. 

5. OaRinaSy or the poultry kind ; as peacocks, tur- 
ke3rs, partridges^ &c. 

An^ 6. Passeresy or the sparrow kind; as pigeons, 
larks, blackbirds, nightingales, swallows, &c. 
But who the various n&tions can declare 
That plough with busy wing the peopled air f 
These, cleave the crumbling bark for insect food ; 
Those, dip the crooked beak io kindred blood -, 
Some, haunt the rushy moor, the lonelv woods ; 
Some bathe their silver plumage in the floods ; 
Some, flv to man, his household gods implore. 
And gatlier round his hospitable door, 
Wait the known call, and find proteetion ther« 
From all the lesser tyrants of the air. 
The tawny ea^le seats his callow brood 
High Oft tie cliff, and feasts his young with blood. 

BA&BAVIip. 
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497* "The third class is constituted of An^hiMa.*-^ 
These have a naked or scaly body, pointed teeth, and 
ao fins. 

There are four orders : 

1. ReptiUi; as the crocodile, tortoise, lizard, 
frog, &c. 

2. Serpents;, as the rattle snake, boa constrictor, 
TJper,&c. ; some of which are harmless. 

$. Meantes ; as the siren. 

4. Nantes; as torpedoes, sharks, &e. 

498. The fourth class of animated beings, are fish- 
«s ; the inhabitants of a different element from man, 
but not less wonderful in their ok-ganization, nor less 
various in their forms and habits than the other classes. 

Many hundred species of fishes, which reside in the 
unfathomable depths of the ocean, are doubtless un- 
known to msih ; and he knows little of the real habits 
iuid economy evek of those which are most familiar to 
him. 

Obs, — The eye can reach but a Tory ehort way into tfa« 
depths of the sea ', and that only when it» surface is slassy 
and serene. In many seas, it perceives nothing bat a bricht 
sandy plain at bottom, extending for several hundred miles, 
without an intervening object. But, in others, particularly 
in the Red sea, itts verj different ; the whole body of this 
extensive bed of water is, literally speaking, a forest of sub- 
marine plants, and corals formed by insects for their habita- 
tiotty sometimes branching out to a great extent. Here are 
seen the madrepores, the sponges, mosses, sea-mushroomsy 
and other marine productions, covering every part of the 
bottom, ^e bed of ibany parts of the sea near America, 
presents a very diflerent, though a very beautiful appearance, 
|>eing covered with vegetables, which make it look aa green 
as a meadow ; and beneath are seen thousands of turtles, 
and other sea-animals, iee Jing. 

2.— "Were it not (says Hawkins) for the moving of the 
sea, by the force of winds, tides andT currents, it would cor- 
rupt into life ! An experiment of this I saw, vrfaen lying with 
a fleet about the islands of Azores, almost six months; the 
greater part of which time we were becalmed. Upon which, 
all the sea became so replenished with various sorts ofjellies, 
and forms of serpents, adders, and snakes, as teemed won* 
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deiful ; some green, some black, some yellow, flome white, 
some of diyers colours, and many of them had life ; and 
some there were a yard and a half, and two yards long ; 
which, had I not seen, I could hardly have believed. And 
hereof were witnesses all the companies of the ships v/hick 
were then present ; so that a man could hardly draw a buck- 
et of water clear of some corruption.'* Mr. Boyle was also 
assured by one of his ac(|aaintance, who had been becalmed 
for about fourteen days, m the Indian ocean, that the water, 
for virant of motion, began to stink with life ; and that, bad 
the calm continued much longer, the stench would probably 
have poisoned him. These assertions may be supported by 
oar knowledge that animal food- left to corrupt, will engender 
life. 

499. Fishes are divided into four orders : 

» 1. Apodes; such as have no ventrical fins, as eels, 
dbngars, &c. « 

2. Jugidares ; such as have the ventral fins plac- 
ed before the pectoral, as cod, &c. 

3. Thoracid ; those that inspirate by the gills only^ 
as the perch, &c. 

And, 4. Abdominales; those having ventral fins 
behind the pectoral in the abdomen, as pike, sal- 
mon, &c. 

500. Insects, the jfi^A class of animated beings, arc, 
in many respects, the most entitled to our wonder and 
attention, on account of the amazing variety of then: 
forms and habits. 

Those animalcuJay of which a lliousand may dance 
on the point of a needle, are as curiously, as beautifully, 
and as perfectly formed, as the largest animals in 
nature. 

Myriads of creatures (each too nicely small 

Bare sense to reach) for thy inspection call, 

In animaloules, germs, seeds, and fiow'rs, ^ 

Live, in their perfect shapes, the little pow'rs. 

Vast trees lie pictured in their slend'rest grainy : 

Armies one watery globule contains. 

Some, BO minute, that, to their fine extreme, 

The mite a vast leviathan will seem — 

That yet, of organs, functions, sense partake, 

Equal with animals of largest make } 
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In cut ioas limbs and clothing they surpaif , 

By far, the comliest of the bulky maaa. THtMsoir. 

Obs. — Insects are small in our eyes bat not so to the Cbb- 

ATOR, who views infinity itself at a glance ; and, compared 

with infinity, an emmet is as large as the solar system.— 

Largeness and smallness are terms as relative as up or down. 

501. Insects^ viewed through a microscope, would 
teach children to respect their lives and happiness, 
«nd never, in wantonness, to destroy the most appar- 
ently insignificant. The child who treads upon a 
worm, or destroys a fly in sport, gives indication of a 
wicked, miel, or-thoughtless nind. 

The poor beetle, that we tread upon, 
In corporal suff 'ranee, feels as great a pang 
As when the giant dies. bhakspxark. 

Obs, — ^The influence of kind treatment on the ieroest ani- 
mals, is beaatifully described by Pratt, in his " Lower World." 
Kindness can woo the lion from his den— - 
(A mora] lesson to the sons of men !) 
His mighty heart in silken bonds can draw ; 
And bend his nature to sweet Pity's law. 
Kindness can lare the eagle from ner nest. 
Midst sun-beams plac'd, content with man to rest : 
Can make the elephant, whose bulk supplies 
The warrior-tower, compassionate, as wise : 
Make the fell tvgress (from her chain unbound, 
Herself unfed, her craving offspring round,) 
Forget the force of hunger and of blood, 
Meekly receive from man her long-wish'd food : 
Take too the chastisement, and (if 'tis just,) 
Submissive take it, crouching to' the dust. 
Kindness can habits, nay, the nature cbangdy 
• Of all who swim the deep, or forests range : 
And for the mild, donusHc train, who come, 
The dog — the steed — with thee to find a home : 
Gladly they serve thee ; serve thee batter too, 
When only happy beings meet their view : 
Ah ! then, let gentler accents, gentler looks supply 
The thunders of thy voice, the lightnings of thine eye. 

502. The class of insects is divided into seven or- 
ders, viz. 

a. Coleoptera, or insects having four wings: the 
two superior ones being crustacious, and fiunished 
with a straight suture^ 
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h. Hemiptera; insects smaUer than the precedhkg, 
with four wings : the two superior senii-crustaciouS| 
and the interior edges lying one upon the other. 

c. L^doptera; insects with four wings, all of them 
imbricated with scales. 

d Neuroptera; insects having four wings inter-% 
woven with veins, like a piece of net-work, and no rtiiig. 

e. Hymenoptera, insects agreeing in their <^anio- 
teristics with the preceding, except that these are amw 
ed with a sting. 

/. Dtpteray insects having two wings, and two ele- 
vated alteres (or balances), behind eact 

g. ApterOf insects destitute of wings. 

503, Every insect is furnished with a head, anteiK 
nae, or horns, and feet All insects, likewise, haveu 
or more feet. They respire through pores on their 
sides, called spiracles. Their skin is extremely hard, 
and serves them instead of bones, of which they have 
none. 

The head also, the trunk, the proboscis, the feelers, 
the breast, the belly, the limbs, theUail, and the ^^ng^ 
are all objects of notice to the entomologist. 

See the proud giant of the beetle-race I 
What shining arms hn poIisbM limbs enchase ! 
Like some stern warrior, formidably bright. 
His steelly sides reOect a gleaming light I 
On his large forehead, spreading horns be wears 
And high in air, his branching antlers bean: 
O^er many an inch, extend his wide domain ; 
And his rich treasury swells with hoarded gain. 

BAJLBAVIA. 

504. Worms are, according to the Linnaean systeniy 
the sixth class. Some of them have only two senses; 
others no head ; and most of them, no feet 

They are divided into five orders : 

1. Intestinal ifforms ; as tape-worms, leeches, &c. 

2. Molluscous worms ; chiefly inhabiting the sea. 

3. Testaceous worms; as muscles, cockles, oysiera; 
*«naas,&c. 
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4. Zodfphytes ; between animals and vegetables* 
And 5. Animalcules ; generally invisible to the nak- 
ed eye. 

505. T{ie Indian thread worm eats into the skin in 
the West Indies, and its extraction occasions great 
trouble. The furia does the same in Sweden. The 
conunon hair-worm is said to occasion whitlows. Gar- 
den or dew-worms, are useful to vegetation^ by loosen- 
ing the soiL The heads and tails of snails will grow 
again. The Nereis is the sea glow-worm. 

Full nature swarmi with life ; one wonderout matg 
or animals, or atoms organized. 
Waiting the vital breath, when Pareht-Hbavbn 
Shall bid his Spirit blow. The hoarv fen, 
In putrid streams, emits the living cloud 
Of pestilence. Throu|^ subterraneous cells, ' 
Where scorching sunbeams scarce can find a way 
Earth, animated heaves. The flowery leaf 
Wants not its soil inhabitants. Secure, 
Within its winding citadel, the stone 
Holds multitudes. But chief, the forest-boughs^ 
That dance unnumbered to the playful breeze, 
1 he downy orchard, and the melting palp 
Of mellow fruit, the nameless nations feed 
' Of evanescent insects. Where the pool 
Stands, maJltled o'er with green, invisible. 
Amid the floating verdore, millions stray. thomsoit. 

506. Young snails come forth with their shells on 
their backs ; and the shells are enlarged with the ani- 
mal, by means of a secretion for the purpose, by which 
also they repair the shells when broken. The shell 
so effectually preserves them, that they have revived 
in, water after being kept dry in a box for twenty 
years ; and even after being immersed in boiling water. 

Corals are shells produced by an insect within them ; 
and they grow in such quantities, and to such heights 
in !3ome seas, as to create islands inhabited by men. 
The Friendly Islands, in the Pacific Oc^an, were thus 
xaised by ^orals.from the depth of that sea. Ships 
have often been lost on coral-rocks. 
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Obi. l.*-Th« wiadovi of BEES, the harmony oftktir foip>» 
erament, their perseTering indiutij» and wonderfnl ecoaomT, 
haye been celebrated in every age. Their combe oc neau, 
are composed of celk or eix sided figures^ to finely finishedf 
that the most expert woiionatt iroflid find himself nnqnalified 
to construot a similar habitation. By applying hexagonal 
eells to the aides of each other, no void spaces are left be- 
tween them ; and, though the same end might be accomplished 
by other figares, yet they woold require a mater quantity of 
wax. A confb consists of two rows of cefis atppliod to cnadi 
other^s ends. This arrangement t>oth saves room in thn 
hive, and gives a double entry into the cells : the bases of the 
cells in one row of a comb, serving for bases to the opposite 
row. It is difficult to perceive, even with the assistance of 
glass hives, the manner in which bees operate. They are ao 
eager to afford mutual assistance ; and, for this purpose, so 
many of them crowd together, that their individual operations 
•an seldom be observed. It has, however, been discovered^ 
that their two teeth are the instruments they employ m mod* 
elling and polishing the wax. The combs are generally ar- 
ranged in a direction parallel to each other. An interval^ or 
street, between the combs, is always left, that the bees may 
have a free passage, and an easy communication with the 
different combs in the, hive. These streets are sufficiently 
wide, to allow two bees to paM one another. Besides these 

Earallel streets, to shorten thur journey when woridng, they 
tave several round cross passages, which are always coveted. 
The honey bees not only labour in common with astonishing 
assiduity and art, but their whole attention and affections 
seem to centre in the person of the queen or sovereign of the 
hive. When by any accident she dies, the whole commu- 
nity are ins^nUy in ditorder^aU their labours cease ; no 
new cells are oonstruoted ; nnd neither honey nor wax are 
eollected. 

To their delicious task the fervent bees 
In swarming millions tend ; around, athwart. 
Through the soft air the busy nations fly. 
Cling to the bud, and with inserted tube 
Suck its pure escence, its ethereal soul ; 
And oft, with boMer wing, they soaring, dare 
The purple heath, or where the wild thyme growsg. 
And yellow load them with the luscious spotfc 

nDOMSOV. 

2. The labors of WASPS, though not heneficTal to mttu* 
kuid, are not less ingenious nor less worthy of admiration. 
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Waspt atsoemte in great nuniben, and constmot a common 
habitation with much dext«ritj and skilt The ceUs of th« 
waipt are formed of a kind of paper, which, with great dex- 
terity, if fabricated by the animals themaalves. The hole 
which leada to a wasp^s nest is about an inch in diameter, 
being a kmd of gallery mined bj the insects ; and the whole 
nest is of a roundish form, and sometimes aboye twelve inches 
in diameter. The subterraDeous city, though small, b ex- 
tremely populous; in a middle-eiaed nest there were at least 
10.000 cells. The different stones of combs are always about 
half an inch high! these inteWals are so spacious, in propor- 
tion to the bulk of the animals, that they may be compared 
to great halls, or broad streets. Each of the larger combs is 
supported by about fifty pillars, which at the same time, give 
solidity to the fabric, and greatly ornament the whole nest 
Boys, and even men, are guilty of great and undeserved 
crueky to these ingenious insects, who never sting, unless 
they are irritated and attacked. 

3. The association of ANTS merits no less admiration thaH 
those of the bees and wasps. The form of their nest, or hill, 
is somewhat conical ; and, of course, the water, when it rains, 
runs easily ofi^ without penetrating their abode, l/nder this hiU, 
there are man^ galleries or passages, which communicate wilh 
each other; and resemble tbe«streets of a city. They go to 
great distances in search of provirions ; and their roads, which 
are often winding and involved, all terminate in the nest. 

507. The study of shells is called Ctmchology. 
There are more than a thousand species of shells, and 
they are separated into >hree divisions — muUivalveSy 
bivahesj and tmtvoibeff/accordingly ks the shells con* 
nst of ffumv parts, oftwOf or of a nngk part. 

MvMvw€9 consist of many plates or shells, con- 
nected in some species lilie the different parts of a 
coat of mail. 

Bivaheicpos^ of two sheUs^ connected by a hinge ; 
as the muscle, oyster, &e. 

And the I7fict7albe9 eomprehend those that have a 
regular spiral, which is a numerous division, including 
the snail, periwiDkle^ &c. and those also without a re* 
Kular spirit 
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Obs.^VeaLtU are foimd in ojiten and xnuscles. They are 
calcareous coDcretioiis, formed of the liquid of which the in- 
ner surface of the shell m composed, and are an effect of 
accidental injury to the shell. The Chinese increase the 
number of pearls, bj catching muscles and perforating the 
■hells; and then replace the muscles in the vater. After 
a certaintime, on opening them again, thej discover pearb 
at(ach<fltrto the part injured. The substance of the shells of 
these animals, when chemically examin^, is found to be a 
mild calcareous earth, deposited m a mass of net work, com- 
posed of animal matter. The shining matter, left ia the tracks 
of snails, is this yery substance ; which, when deposited m 
strata above one another, hardens and forms a shell. 
« 2. Manj hundreds of unknown species of mineral ibells 
«re found m the strata of the earth, the remains of seat and 

"eBoownomore, 
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508. The ooJwa is an insect of a snul or jelly-like 
substance. , It shrinks into a i«und green spot, if dis- 
turbed ; but, in its natural form, is a long tube, and 
has a head and mouth, from which eighf or ten long 
arms are {n-ojected to sdze worms and other insects. 

The young issue from its side in a surprising man* 
ner ; but, it is the wonderful property of this insect, 
that if cut into any 4[iumber of pieces, and in any di- 
rection, each part wiR become a perfect polype in itself 1 

It may may even be turned inside out without In- 
jury ; and the dismembered parts of one polype will 
unite with thott^ of another, and make one perfect 
polype! 

509* After a man has exeited his eyes to view the 
smaUest insect, he wittUnd, on applying a microscope, 
others so small, that ten thousand of them are not 
equal in bulk to the smallest which he can view with 
his naked eye. 

Lewenhoeck teHs us^ of insects, seen with a micros* 
cope, of which 27 millions would only be equal to a 
mite, and four millions to a single grain of sand. 

510. Yet eadii of these animalcidse has an ornois- 
ed body, provided with a heart^lungs, muscles, glands, 
aiteries, and veins ; and with blood and other fluids 
passing through them ! 

Their vigour and powers of action are generallv 
superior even to those of larger animab ; their lengm 
of life is also great m proportion to their size. 

The mite makes 500 steps in a second ; animalcu- 
les, in a drop of water, swim about with as much 
freedom as a whale in the sea ; and those that feed on 
the leaves of trees resemble oxen grazing in large pas* 
tures. 
WakM by bis warmer ray, the reptile young 
Come wing'd abroad ; hj tbe light air upborne, 
Lighter^ and fuU of soul. From every chink, 
And secret corner, where they slept away 
The wintry stoHni^ or rising from their tombs,. 
To higher life ; by myriiids, %rtk at once, 
15* 
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Swarming, Hf^y pour : of all th« varied iinas^ 
Their beaaty-beamiog ipardnt can iltsdose. 
Ten thousand foroM, ten thousand different tribes 
People the hiaze ! To sunny waters some, 
By fatal instinct fly: where on the pool, 
They, spoitire wheel ; or, sailing down the stream 
Are snateh'd immediate by the quick-eyed trout. 
Or darting salmon. Through, the greenwood giade 
Some love to stray : there lodg*dvamu8*dV and fed, ^ 
In the fresh leaf Luxurious, other» make 
The meads their choice, and visit every flower, 
And every latent herb: for the. sweet>tasky 
To propagate their kinds, and where to wrap, 
In what soft beds their young, yet undisclosed, 
£mplovs their tender care. Some to the house,. 
The fold, and dairy, hungry, bend t^eir flight : 
dip round the pail, or taste the curdling cheese- 
On, inadvertent, from the milky stream 
They meet their fate : or, weTtering in the bowl, 
With pov^rless wings^ around them wrapt, expire. 

THomf ov. 

511. Animalcules are shaped like fish^ reptiles^ 
eels, stars, hexagons, triangles, ovals, and, cireles; 
they have horns, probosces, &e. and aldiough ^e eyes 
of many species are not disGemible, yet they move 
about with inconceivable i*elative velocity in th6 fluids 
they inhabit, without interfering with each other. 

512. Hunter divided all animated nature into single 
and complicated animals. The single, are those 
which possess only feeling or the powers of muscular 
contraction, and the power of absorbing food, as 
chalk absorbs moisture, and appropriating it to noui:-. 
ishment. 

The Hydatid, found in sheep, consists only of a 
bag filled with water, and has no appearance of animal; 
powers ; but, when excited or pricked, contracts and 
shews its irratibility ; while this vital power is wp* 
ported by the nourishment which it receives thfough 
its coat. 

513. From such simple animals^ we ascend, through 
all the degrees, up to. the complicate(). and combin^tl 
powers of body and mind, in Man ! . 
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The links are kept up, by the additioa of OHisdei, 
for additional motions; by other senses, for hearing, 
seeing, &c. and by various degrees of irratibility in 
those senses. 

The blood for renovation circulates through the 
lungs ; and for action through the muscles of the heart; 
secretions take place by the^irarious glands; the con« 
traction cTthe muscles moves the bones ; the nerves 
convey the effect of the mental secretions to the brain ; 
and there produce the inscrutable powers of sensation, 
will, and judgment. 

514. Although animals, in general, are sufficiently 
distinct from vegetables, yet the gradations of nature 
are so minute, that many animals ave but slightly re- 
moved from vegetables, having not more than one or 
two senses ; and, as in some shell-fish, have not even 
the power of loco-motion^ 

Between these and man, there is fi regular succession 
of that cunning and sagacity which are necessary to 
preserve and sustain life ; yet between man and most 
other animals, there is, in mental capacity, as great a 
difference as between some of those and vegetables. 

Far as creation's ample range extends, 

The scale of sensoaj, mental powers, ascefide^^ 

Mark, how it mounts to man's imperial race, 

From the green myriads in the peopled grass : 

What mo<»s of sight, betwixt each wide extreme, 

The mole's dim curtain, and the lynx's beam; 

Of smell, the headlong lioness between, 

And bound sagaciQUS, on the tainted green : 

Of hearing, from the life that fills the flood, 

To that which warbles thro^ the vernal wood t 

The spider's touch, how exquisitely fine I 

Feels at eaoh thread, and lives along the line : 

In the nice bee, what sense so pobtly true ! 

) rom poisonous herbs extracts the healing dew : 

How instinct yaries in the gro?eUing swiae, ^ 

Compar'd, half-reasoning elepfaant, with thine I 

' Twixt that, and reason, what a nice barrier! 

For ever separate,*— yet for ever neat! - pop*. 
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AN ELEPHANT. 



A WHITE MAR. 



A TYGER. 
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A WHALE. 
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AN EAGLE, 



AN OSTRICH. 




0(«.— In Art 127 and 128, are described the (raniforma- 
tions of insects, from the egg to the worm-'^e worm to the 
c/ii^«a2t#— and the ckrytaUs to the butUrfiy* 
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The foJkmiag eat rtpmento those four itates Hi the eom^ 
mon catterpdUr. 

THB EQGS^ THE CATBRPILLAB^ CHItTSALI8| 
AND BUTTBBF4.Y, 




XXI. Chemistry* 
il5. By Chemistry we ascertain the ingredients^ 
component parts, or first principles oArhich all kinds 
of matter are con^posed. 

DEFINITIONS. 

1. Decomposition implies the separation of the elementary 
aobstances of whioh any compound substance is formed. 

S. PulverigaHon signifies the mere meofaamoal separation 
of bodies into smaller ones, without being decomposed int^ 
its elementary ingredients. ». 

3. Chemual affmUff affords proof that atoms are componnd- 
«d In different fojrms, which ooalesoe and dovetail together 
with JD^ore or less facility. 

4. The sensible atoms appear of/rae/ed or repeUed accord- 
ing! j as they, or those of the media in which they are placed, 
are more or less mutaally affected. * 

5. The substance which decomposes another, is called a 
chemical ttH or re-ugeni, 

6. If a salt be dissolved in water, it is said to be in wluHon^ 
and the water is ealled the merutruum, 

7. When water will dissolve no more of any substaBce, llie 
water is said to be taturaied, 

8. If we would extract the salt; we muet eoaporiUe tiie wa- 
ter b^ heat, with a still, a retort or alembic ; and if the va- 
por from either of these pass through a 8|piral tube or t 
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to the nui^^, w« ihtll have dittilied water: tad tkt aalt 
will remain in the still 

9. Solid substances are rednced into powders by /n/tim- 
Hofi^ pidterigaiion, and levtgcaion ; brittte snbstaaces are put* 
verized bj hammers, pestles and mortars, stones and mullers. 

10. The separation of the finer parte of bodies fVom the 
coarser is performed by means of sifiing or wathing. 

Ih FtltraHon is a finer spedes of sifting, performed 
through the pores of paper, fhtnnel, fine linen, sand, &». It 
ia employed only for separating fluids firom solids. 

12. Ftuion, or the melting of a solid body, by the action 
of heat, requires, according to their several natores, crtiei- 
bhs of different kinds strong enough to resist the fire ; made 
•f earthenware, porcelain, or a mixture of clay and powder 
of black-lead, or black-lead altogether. 

13. Sometimes crucibles have covers made of earthenware, 
liut in other cases the fused metal must be exposed tb a cur- 
rent of air : for this purpose the crucibles are broad and shal- 
low, and are called cupels, 

14. Blmupip^t are used for directing the flame of a candle 
Or lamp against any piece of ore or other substance required 
to be examined : and when oxygen or hydrogen gas is used 
instead of como^ air, the heat is most powerful. 

15. The various degrees of heat, or a/o#iic nwHon whkh 
ftre required for the performance of chemical operations, ren-^^ 
der it necessary that the chemist should alo he possessed ct 
mfumaie. 

16. Chemical aorobinations are more generally infloenced 
by th^ agency of powers, called by the names of attraction 
and repulsion, but in truth consisting of various susceptibili* 
ties of motidk in the atoms of bodies, and in the columns of 
the media in which they are placed. _..> — 

17. When a new substance is produced from the eoFmbina- 
lions of two others, the operation is called synUieau, When 
that substaoce is decomposed, or resolved into its constituents, 
by the assistance of other chemical agents, the operation ia 
termed analyaU. 

18. EHemtntaryhodieM txB those which no art of modern, 
chemistry has been able to decompose into other elements* 

19. AiornU motion produced hy percussion, by flictioo, or 
by transfer, is the cause of all the v|rietiei of heat, fire and 
calotte. 

^^mTtmptraiurt signifies the varied intensity or vSoleneo 
of intestine atomic motion, which, by increasing the dietanee 
of the particles or atoms increases the volume of bodies. 

-^. Piierant hvdiea ehan^ thtir ftatea at very different 
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temfMiatttvefl or degreef of atomMJ motion. Th^i mejcwy , 
whiS becomes solid at about 40 degrees below in Faren- 
heit, boils at' about 660 degrees : sulphur, which becomes 
fluid at 218 degrees, boils at 579 degrees; ether boils &t 98 

§2. RtHitanctf says Sir Richard Phillips, is a phenomenon 
of parting with received motion. A body said to bo relat- 
ed 18 merely parting with its motion to the atoms which it 
•ncounters in the media within which it moves; and, as it 
continues to part with its motion to the radiating atoms, its 
gradually diminished energy of motion is, in vulgar language, 
said to bo destroyed by resistance. 

23. Friction, says he, like resistance, is a mere phenome- 
non of parting with motion, but to a fixed body instead of a 
fluid : and being a variation of percussion, or of ^ansfer of 
motion without change of place, it produces similar pheno- 
mena of intestine atomic motion or heat, which when con- 
tinued or accelerated, produces all the other phenomena of 
accelerated atomic motion or heat. ' ^ 

24. Crystamsaiion^ he says, is a mere effect of parting 
with atomic motion, in certain connections with,i or relation 
to, the atoms of the surrounding media, in which the crys- 
tallized body is placed. g^ 

J&, The following principles should be mnembered. 
' ^ ^ That all fluids are combinations of heat\(or transferred 
^motion), with various substances ; 

2. That combustion arises from the action of heat,T>r mo- 
tion on the parts of the combustible body : and that the. pro- 
cess called burning, is nothing more than the oxygen ,df the 
atmosphere uniting with certain parts of the body ; 

3. That oxygen seems to be the acidifying pppcLple : and 
that all acids are combinations of oxygen with other sub- 
stances ; 

4. And that all tails are combination of an acid with oth- 
er substances, called the base of the salt. 

Obs. — Sir Humphrey Davy, in the preliminary observationf 
to his Siemmts to Chemistry^ beautitully observes, that *^ the 
Ibrms and appearances of the beings and substances of the 
external world are almost infinitely various, and they are in 
a state of continued alteration. The whole surface of the 
earth even undergoes inodifications. Acted on by moisture 
And air, it affords the ^d of plajiis : an immense nunyper of 
vegetable productions arise fr^bRpparently the saoiw||te- 
rtals: these become the substance of animals: one ^mm 
of animal matter is converted' into another: the most perfect 
and beAulifiil of the fomw of organised life ultimately decay, 
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and a ^gja &Bolved into inorganic aggregates : and the same 
elemaHwy substances, differently arranged, are contained 
in th^Vrert soil, or bloom, and emit fragrance in the flow- 
er : or become in animal, the active organs of mind and in- 
telligence. In artificial operations, changes of the same or- 
^er occur: substances having the characters, of earth, are 
converted into metals ; clays and sands are united, so as to 
become porcelain ; earths" and alkalies are combined into 
glass ; acrid and cerrosive bodies are formed from tasteless 
substances; colours are fixed upon stuffs, or' changed, er 
made to disappear ; and the productions of the mineral, ve- 
getable, and animal kingdoms, are converted into new forms, 
and made subservient to the purposes of civilized life. To 
^ trace, in detail, these diversified and complicated phoenome- 
xia, to arrange them, and deduce general laws from their 
analogies, is the business of Chemistry." .h«^. 

516. The ancients conceived that there were but 
four elements, or first priaciples — Air, Water, Earthy 
and Fire. 

The moderns have analyzed these four elements^ 
and have discovered other elements of those elements^ 
viz. Oxygen, Hydrogen, Nitrogen, Chlorine, Carbon, 
Caloric, (or atomic motion) Sulphur, Phosphorus, nin« 
Earths, and twenty-eight Metals. 

Obs. 1. — Atmospheric Air is now fonnd to be a compound 
of JVt/rogen or uAzote ; and Oxygen ; which are preserved in 
a gtuetyut state by Caloric, 

WATsa is found to be a compound of Oxygen and Hydro^ 
gen, 

R4RTn i&«fes6ompouhd of nine diiferent substances, now 
.called Earm (See 526.) 

And FiRB IS found to eonsist of mere atomic motion, 
2. — The forms of matter are well arranged into three dis- 
tinct classes, by Sib. H. Davt. The first class consists of 
soUda ; which compose the great knonn part of the globe. 
Solid bodies, when in small masses, retain whatever mecha- 
nical form is given to them : tbeir parts are separated with 
difficulty, and canndt readily be made to unite after separa- 
tion ; some solid bodies yield to pressure, and do not recover 
tbeir former figure when the compressing force is removed, 
aQ(|b^faese are called non^elaslic suDlids ; others, that regain 
tbis form, are oalled elastic bodies. Solids differ in degrees of 
hardjiesi ; in colour ; in degrees of opacity or transpareruy ; 
in density^ or in the weight afforded by equal volumes ; and 
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tfheii' their forms, sffe reguUw or crjft iu Uiaei^ imikm*ntiKU^ of 
these fbrms. 

The second class comntB of Uquids ; of which ther* mm 
much fbwer yarietiesw Liquids, when iu small masses!, as^ 
same the spherical form ; their parts possess freedom of ffl»> 
tjon ; thej^ djfibr iu degrees of density and tenacitj ; in co<- 
lour aD(f (Kgrees of opacity, or transparency. They are usu&By 
re^rded. a^ ini^omprefisiblb ; at least a very great. mechani<»l 
force is. required, to make them oceupy space perceptihly 

smaller* -' 

, Tb«i thiri class, thutie fluids orgases^ exist free in the. at- 
mosphere ; but: they may be confined by solids^ or by solids 
apd flwdfi, and their properties examined. Xheir parts are 
«lisi}y ii^ye£^]e.; they, ace compressible and expansible ; and 
their volumes are in^rsejy, as the weights compressing them. 
All. knowD elastic fluids ajre transparent, and present only 
two or three vi^rieties of colour ; they, difier materially in den- 
sity. 
•" 3.— Besides these forms of matter, which are easily- snbraH* 
tedto experimeot, and the parts of which may be considered 
a»in a. slateof apparent rest, there are other forms of master 
which are kiipWD to us only in their statetta|f motion when 
acting upoq.our oiig^ns of sense, or upon mer matter, and 
which are notsusceptible of being confined. They have been 
sometimes called ethereal tubfskmces^ which appears a more 
unexceptionable name than impondtrcible substances. It can- 
not be doubted that there is matter in motion in the epaoe 
between the sun, the stars, and our' globe ; though it is a sub- 
ject of discussion, whether successions of particles be emit- 
ted from these heavenly bodies ; or motions communicated 
by them, to particles in their vicinity, and transmitted by 
successive impulses to other particles. Ethereal matter dif- 
fers, either in its nature, or in its afiections, from motion ; for 
it produces different effects—radiant heat and different kinds 
oflight. 

517. Caloric, say many chemists, is a mere name 
of that element or principle, which, combined with 
various bodies, produces the sensation of heat ; but» 
according to the theory of Sir Richard Phillips, there 
is no such element, and all the phenomena are mere 
effects of atomiomotions. '^ 

Obs, 1.— Body, says he, is susceptible of two varteties of 

ttotion : (1) a motion or impulse of an aggregate, which oc- 

^^ioas it to change itn place in regard to other aggregates ^ 

■Digitized by CjOOQ IC 



CHKHISTIIY. 1«S3 

and (f) a motion of the atwnt of an acfr^gatc, created when 
any iinpiilse from any caase caonot produce commensurate 
change of plaoe in the aggregate and diffuse the motion, so 
tbat, by re-action, the impulse terminates within the body , 
ia the mutoal actions of its component atoms. 

2.— Motion of both kinds, says Sir R. Phillips, eontinoes to 
4iifiect a body, until it has been imparted or transferred to fig- 
Cregates in contact, or has been diffused or radiated tbrongh 
the medium hi w-btch it is immersed ; and this law of the 
equalization of motion, by the contact of mormg aggregates 
and atoms .with others susceptible of receiving and diffusing 
the motion, is the proximate cause of all varieties of material 
phenomena. i 

3.— Motion.appears, therefore, to constitute the Ul^, powefi 
and tnevgy of matter ; and is the active soul of the Universe. 
Matter is its patient, and the relative phenomena of bodies 
are the results. As it acts on Aggregates by contact, or by 
impulse, on and through media, it constitutes the object of 
PkyswA Philosophy ; and, as it affects compounds or struc- 
tures of Atoms, it is the object of Chemical Philosophy. 
' . 4. — When percussion or collision does not produce an equal 
quantity of aggregate motion in a proportionate change of 
place in the a^egate ; or when the motion received cannot 
be transferred by diffusion, as when a piece of iron, laid on 
an anvil, receives the motion of a hammer, or when two pieces 
of jvood *are rubbed together, an intestine re-action of the 
atoms in the iron and wood takes place, accompanied by the 
perception of heat, and by a series of phenomena depending 
on the quantity of motion thus concentrated, and on the ac- 
celeration of the same by reiterated blows, rubbings, or trans- 
fen of motion. 

5. This intestine motion produces various phenomena of 
the several component atoms of the affected body in renurd 
to one another, and to the heterogeneous media in which they 
are situated : thus, one quantity creates a perception of heat, 
another sensibly imparts that perception to the a|pmt of the 
surrounding media, another converts the fixed mass into fluids, 
an acceleration converts, the fluids into diverging gas^ and a 
farther acceleration, which exceeds the radiating powers of 
the surrounding media, < ecomposes those media, exhibiting 
flame and intense heat, ja the solidification of the oxygenous 
part of the media, an<yproducing subtle radiations on the rare 
medium which fills space, thereby affecting the nerves of the 
eye, imbued with that medium, with the perceptions of light. 

6. The parting with each degree of atomic notion produces 

t 
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a contrary series of phenomeDa : thus gas, on parting with its 
heat or afomic motioo to other bodies, becomes liquid ; and 
liquids, by parting with their beat or excited motion, become 
solids ; and the diffusion of heat or atomic motion on such re- 
cvnver^ioQ is sensible, wheci the oxygenous part of atmosphe- 
ric air, solidified by respiration, gives out what is called ani- 
mal heat ; and when the same, solidified by combustion, or 
reduced in volume by compression, gives out heat, and ex- 
cites the pulsations of light. PhiUips^a Synopsis. 

7. When any body (says Sir H. Davy) is cooled, it occii* 
pies a small* r volume than before ; it is evident, therefore, 
that its parts mo^'t have approached towards each other: whela 
the body is expanded by heat, it is equally evident that its 
parts must hare separated from each other. The immediate 
cause of the phenomena of heat, then, is motion^ and the laws 
of its communication are precisdy the same as aU the lates of 
the communication of motion. 

Since all matter also ma^ be made to occupy a smaller vo- 
lume by coolin,!;, it is evident that the particles of matter must 
have space between them ; and since every body can com- 
municate the power of expansion to a body of a lower tem- 
perature, that is, can give an expansive motion to its particles, 
it is a probable mference that its own particles are possessed 
of motion ; but, as there is no chans;e in the position of it» 
parts as long as its teniperature is uniform, the motion, if it 
exist, must be a vibratory or undnlatory motion, or a molfion 
of the particles round their axis, or a motion of particles round 
each other. 

It is possible to account for the phenomena of heat, if it be 
supposed that in solids the particles are in a constant state of 
vibratory motion, the particles of the hottest bodies moving 
with the greatest velocity, and through the greatest space ; 
that in fiuids, and elastic fluids, besides the vibratory motion, 
which must be conceived greatest in the last, the particles 
have a motion round their own axis, with different velocities, 
the particles of elastic fluids moving with the greatest quick- 
ness ; and that, in ethereal substances the particles move 
round their own axis, and separate from each other, penetra- 
ting in right lines through space. , 

Temperature may. therefore be conceived to depend upon 
the velocities of the vibrations ; increase of capacity on the 
motion being performed in greater spsm ; and the diminution 
of temperature during the conversion of solids into liquids or 
gases, may be explained on the principle of the loss of vibra- 
tory motion, in consequence Of the revolution of particles 
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v6iind their ttif, nt the moaent when the bodj beeoaoieB floid 
«Mr senforn^ or from the iocs ofrapidi^ of vibration in oome- 
•qnefioe of the motioii of the particles* Da/vy'^t ChinMry, 

8. In fine, sajs Sir R. PhiUipfl, Motions of matter subject 
to regular mechanical laws, acting absolutely or sabordinatelj, 
^aerally or locally, on aggregates or atoms, and producing 
Tarious densities and different degrees of locomotion mm) af- 
finity in atoms of matter cf different constitpent forms, are the 
pr9Ximate causes ofaUpkenomeTia ; and, as one series of phe- 
Doraena depends on another, so all existing phenomena are, in 
regard to others, physically fit, compatible, and harmonious : 
and, as matter cannot originate its own motion, so, in consi- 
dering motion as the proximate cause of all phenomena, we 
Arrive, through the ascending: series, at the sublime FIRST 
C k\3SE, of aUmotifm and aU phenomena, - - 

518. Carbon is the base of almost all vegi>table 
and animal substances. Charcoal is impure carbon ; 
and diamond is pure carbon, except a small portion 
of oxygen with which it has been found to be combin- 
ed. When combined with oxygen, it forms carbonic 
oxyde and carbonic acid gas. 

Oftf.— Carbon exists in large quantities in chalk, lime, 
stone, &c. From these it is procured in the form of gai, by 
adding solphurie acid in a certain apparatus, and sold under 
the name of aerated or soda water, which is merelv water im- 
pregnated with carbonic acid gas. Carbonic acid gas is the 
choke-damp of mines. Oils, fats, &c. are compounds ot' 
Carbon and hydrogen. 

2il9* OxFOSN is an element or simple substance (Hf- 
fused generally through nature ; and its different com- 
binations are essential to animal life and combustion. 

Combined with calcmc, it becomes oxygen gas: 100 
parts of atmospheric air contain 28 parts of oxygen 
gas ; and 100 parts water consists of 85 oxygen and 
15 nitrogen. 

0&«.<^Oxygen gas is distinguished from all other gaseous 
matter by several important properties. Inflammable su|>- 
stances bum in it uader the same circumstances as in com^ 
Bon air, but lyith infinitely greater vividness. If a taper| 
the fiame of which has been extingjiisfaod, the wick only re- 
maiainc ignited, be plunged into a bottle filled with it, the 
flame will be instantly rekindled, and will be very brilliant, 
andl accompanied by a crackling noise. If a steel wire, or 
l6* 
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thin file, having a sharp point, armed with a bit of wood ia 
combustion, be introduced into-a jar filled with the gas, the 
steel will take fire, and its combustion will continue to pro- 
duce a most brilliant phenomenon. 

3. Oxygen gas is respirable ; a small animal, confined in 
a jar filled with this gas, lives f«ur or five times as long as in 
antequal quantity, of common air ; — hence, it has been called 
vital air. 

. 520. During the burning of any combustible body, 
the oxygen leaves the atmospheric air, and combines 
with the calx or residuum, adding to its weight, and 
forming what is called an oxyd^ or an acid, 

06*. 1. — This process is called oxygenation ; and if oxy- 
gen be combined with siUphur^ phosphorus^ carbon, or any 
oiher substance in various degrees, it will produce oxydes or 
acids of strength proportioned to the degree of oxygenation ; 
which are distinguished by the terminations oris aqd ic ; thus 
in regard to sulphur and phosphorus, we vary, 



1. Oxyde of sulphur; 

2. Sulphurous acid ; 

3. Sulphuric acid. 



1. Oxyde of phosphorus; 

2. Phosphorous acid ; 

3. Phosphon'c acid ; 



2. Combined vvith metals in various degrees, oxygen pro- 
duces oxydes of difierent colours; as grey oxyde of lead, rtd 
oxyde of lead, &c. 

521. Hydrogen is one of the most abundant prin- 
ciples in nature ; and 15 parts of it combined with 85 
of oxygen, form water. 

It is only to be met with m the gaseous form ; and, 
being twelve times lighter than atmospheric air, is em- 
ployed to fill baUoons, 

It is also inflammable, and is the gas called the 
Jire'4ampj so often fatal to miners. It is the chief con- 
stituent of oils, fats, spirits, ether, coals, and bitumen. 

06s.--Hydrogcn is always produced from water, and 
"Water is formed by the union of oxygen with Htbrogbit. 
Its existence in water is manifested by water in a state of 
vapour being made to pass over iron wfre made red-hot, the 
«^]tten of the water then combines with the iron, the 
* ;r disappearing, and the hydrogen gas remains. 
?^^ The process for filling balloons, is by mixing five parts 
of water with one of sulphuric acid ; and, by pouring the mix- 
ture on iron filings, the lij;htgas, by the decomposition of the 
water, will rise into the balloon ; and the balloon, being 12 
times lighter than the atmospheric air, will rise through it. 
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3. Carburetted Hydrogen gas is now very extensivel^r used 
in lighting the streets of London and other towns. It is dis- 
tilled from coals, and purified by passing throogh lime-water. 
It is then conveyed into a reservoir, called a Gazometer, and 
from thence through pipes, to light streets, houses, churches, 
theatres, and shops. 

AIR-BALLOON. 



522. Nitrogen, or azote, is a substance generally 
diffused through nature, and particularly found in ani« 
mat bodies. 

Nitrogen is not to be found in a solid or liquid state ; 
but, when combined with caloric, it forms azotic gasy 
in which no animal can breathe, or any combustible 
bum. 

Seventy-eight parts combined with 22 parts ox3'gen, 
form 100 parts of atmospheric air. In a highej degree 
of oxygenation, as 30 to seventy, it produces nitrg 
gas ; and still higher, nitric add. 

Obs. 1, — As oxygen is absorbed during burning of* ^ ^ 
ing, and as soon as the 22 parts, or nearly, of oxygen afl. 
eorbed, the remainder is nitrogen, and becomes mephitii 
deadly, being incapable of sustaining life or flame. 
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2. The reproduction of ozyfen appears in Ifae proeeii of te^ 
getation ; healtlty plantf ezpoeed in the sttnehine to air, ooft- 
tainiiig ematl quantities of carbonic acid gas, destroy that 
elastic fluid anid evolve oxjgen gas ; so that the two ciassee 
of organized beings are thus dependant. 

3. It has lately been found, that azote generates uric acid, 
and gravel in the stones and kidneys, and hence animal food 
has properly been foi1)fdden to persons subject to those af- 
flicting diisorders. "* ' 

523. Chlorine, or oxymuriatlc Acid Gas, is an ele- 
mentary substance, of a yellowish gi^en colour, and it 
is this circumstance which suggested its name. Its 
odour is extremely disagreeable. It is not capable of 
being respired. And even when mixed in very small 
quantities with common air, renders the air extremely 
pernicious to the lungs. When an inflamed taper is 
introduced into a phial filled with it, the Ught continues, 
but of a dull red colour. 

Ofrtf.^-Cblorine has never been found pure in nature, but 
exists in many compounds, particularly in common salt, and 
it may even be produced from that substance. 

524. SuLFHLR is an inflammable substance found 
in the neighborhood of volcanoes, combined with 
earths and metals, from which it b separated by sub- 
limation in a fu]#ace. 

Obs. — When combined with ozygen, it forms a snipharie 
and sulphnrotM acid. This is usually done by burning the 
sulphur in leaden. chambers, the floors of which are oovered 
with water, with a quantity of nitre (that is» one part to nine 
parts of sulphur) which aflTords oxygen for the Kirmation of 
the acid which is condensed by the water. The water is then 
drawn off^ evaporated by boiling, and afterwards distilled in 
retorts : the resalt is sulphuric acid, or oil of vitriol. Sul* 
pbur combines with hydrogen, the alkalies, the earths, and 
metals. These combmations are called ivXphureU, 

525. Phosphorus is a simple substance, found in a 
state of combination with the bones of animals^ from 
whicb^t is extracted. 

- Its tendency to unite with ox^en is so great, that it 
always burns in the open air ; and bwsts into J^ome, 
at a degree of heat a IHtle above that of the human 
body. 
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Its combinations with earths and metals are called 
phospiurets. 

Obs. — Many amosing experiments may beperfbrmed with 
it I but great care should be taken, and a basin of water kept 
at hand, for it will kindle into an unextinguishable flarn^ by 
slight friction. 

226. Chemists, by. separating earths from foreign 
matters, and from each other, have discovered nine 
primitive earths^ which are not soluble in water or 
by heat : they are, 

^iumtne, Silex^ 

Barytesy Strontia^ 

GlueirUj Yttria^ 

iiwic, Zircon^ 

Magnesia^ 
Obs. — ^Tbese earths combine with acids, alkalies, oxygea, 
sulphur, phosphorus, the metals, and with each other, in va« 
rious proportions; and four of them merit special notice. 

1. Mlumine^ argt/, or pure clay, is infusible by the greatest 
heat ; but heat makes it so hard as to scratch glass. It rea- 
dily absorbs water, and also grease ; and hence its use, as 
fulier*s earth, in scouring cloths, &c. 

2. /^me, or calcareous earth, is obtained by applying tieat 
to chalk, marble, lime-stone^ &c. by which carbonic acid gac 
and water are expelled, and the lime left as a product. 

When used as a cement in building, water is used to make 
it plastic ; and, wi^h the addition of ashes, or sand, to supply 
carbonic acid, acquires its original hardness. 

lAme is also used in tanning : in making sugar and soap } 
and it forms 80 parts^ combined with 20 of phosphoric acid, 
in 100 parts of animal bones. 

Lime is antiseptic ; a few drachms, stirred in a cask of im- 
pure water, will render the whole perfectly sweet. 

3. Magnesia^ is a soft, white earth, generally found in 
combination with sulphor. United with sulphuric acid it 
forms that sulphate called Epsom-salts. 

4. SiUx^ or ilint, is the principal ingredient of stones, crys- 
tals, ^apd, &C.., and cannot be melted by* itself in any heat; 
but, in contact with alkalies, as soda or pot-ash, it forms that 
useful production called glass. 

527. The immense stony masses of which the globe 
is composed, are found in the earth, lying in strata 
one above anoth^ ; a rock of one 'kind covering 
another species of rock; this a third, and so on. The 
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arraof eaiettt is not tfbitrMy ; Imt eacii species eecii. 
pies its regular place, from the deepest jwi yet €3b* 
plofed to Sie surface. 

Ofrt.— ftooks are £vided into "five clanei or fomuOiBns ; 
OKllsd frimUw^ fnmnlion, «lmN/Eed, «aurui2, find vejcamc, 

1. The primitive formations of rockg are the loweat ; anfl 
are sofpoaed to bate been chemical precipitations, ItHrmed 
in the ohaotic eta^ of the earth ; because they have no pe- 
Uifactions or trace of organized beings. They are chiefly 
oomposed of silicious and argillaceous earth, as granite, 

•late, &c. , - , A. . ^ 

% Transition-rocks are supposed to nave been formed da- 
ring the transition of the earth into a habitable sUte ; and 
differ from primitive, in the variety of their colours, and tn 
containing the remains of marine animals. 

3 Stratified rocks are disposed in horizontal strata ; they 
eootain the remains of animals and vegetables, and conse- 
quently were formed aAeir the creation of ammab and vege- 
tables. 
4. Alluvial formations ooneist of the constituent parts of 

Erevtous rooks, eeparated by water, air, &e. and deposited ia 
eds. Theee are compounded of sand, gravel, loam, clay, 
turf, &c. ; and contain plants, rpots, moss, bones, Iec. ; like- 
wise petrified wood, and skeletons of quadrupeds ; — the re- 
mains of destroyed worlds. 

.5. Volcanie formatioBe are minerals thrown out of the 
eraier of a volcaoo, consis^iog pf pumioe-stones, lava, and 
basalts. 

528. All acids consist of certain bases combined 
with oxygen, which is considered as the general cause 

of acidity. 

Ofo. l.-^Acids excite a sour taste on the tongue ; change 
Tegetable blue colours into red ; and are either solid, liquid, 
or gaseous. Aculs unite with water in every pro{)ortion, and 
some of them have such an affinity for it, as never to quit 
their fluid state. 1 hey also combine with the alkalies, earths, 
and metallic ozydes ; forming salts. 

2. Salts may be formed by art ; but many exist m nature, 
ready formed. Salts possess double names ; for example, the 
Nitric Acid combined with Potass forms what is called Nitrate 
of Potass. / 

529. There is also another property in nature, 
called the alkaUne^ which is distinguished from the 
€^dd by its burning and urinous taste \ and it has the 
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distinct piroperties of converting vegetable hlties into 
greens. 

The two alhdieB Bie potass and soda; and there 
is also a volaiile alkali, called ammoma. 

06t. 1.— Alkalies aod acids have the property, wheireooH 
bined, of neutraliang each atlier ; and hcttce acidt^ when 
combined, with alkalies, form what are oalled Neutral Sidtii 

2. Alkalies, mixed with fots^ make- soap ; and, wken mclt^ 
ed, with silez, glan. 

3. Potass is chiefly obtained by burning vegptables, aa 
kali, &c*, and hence oalled pot^asbes ; bat Soda, the other 
alkali, is obtained from sea-salt, from natron beds, and even 
from mines. Ammonia is obtained from animal substances, 
viz. bones and urine ; and also in the distillation of coals for 
gas. 

530. The several ^cids hitherto discovered are 44 
in number. 

11 ^Mineral. ZMtiaUic, IS^FegetableAeids* iSJinimalJicids, 

Sulphurous, Arsenious, Acetic, Phosphorous^ 

Sulphuric, Arsenic, Malic, Phosphoric^ 

Nitrous, Tungstic, Oxalic, Bombic, 

Nitric, Molybdic, Citric, Sebacic, 

Muriatic, Chromic, Tartaric, Laccic, 

Oxy-Muriatic, Columbic, Tartareous, Lactic, 

Carbonic, Molybdenous, Benzoic, Saccbo Lactic, 

Fluoric, Camphoric, Prussic, 

Boracic, Gdlic, * Amniotic, ^ 

Meliithio, Succinic, Litfaio, 

Hyper-Oxy-Muriatic. Suberic, Rosacic. 

Mucous, 
Moroxylic. 

551. The principal Acids obtained by the mixture 
of oxygen with other substances^ are 

Oxygen and sulphury called suiphuric acid> or oil 
of vitriol. 

Oxygen and nitrogen^ called niific acid, which 
dissolves silver^ and thence the art of plating with 
silver. 

Oxygen and Chlorine called muriaUc acid, or acid 
of aea-salt ;— -this acid^ united to soda^ is called mU" 
tiat oi soda, which is the conanm salt of the table. 
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Ohs. 1.— Oxjrgen, and Flaorine, obtained from Derb^in^' 
spar, is called 'flaoric acid, and is employed for etching on 
glass. Nitro-muriatic acid, or aqua regia, dissolves gold and 
plattna. 

2. Acids may combine with two or more substances, and 
the product is called a triple compound. Thus sulp^nric 
acid, combined with alumina and potass, forms alum, or sol- 
pbat of alumine and potass ; and Tartar emetic is the tartrate 
of the metal antimony, and potass, ' 

532. Salts formed from acids combined with al- 
kalies, earths, or oxydes^ amount to many thousands.^ 
"•"•"^Those of which sulphuric acidy or oil of vitriol, . 
forms a part, are — 

Sulphate of Soda, | Sulphate of Magnesia, 
■ ■ Potass, I • Alumine, 

Barytes, I ■ Iron, 

Liime, | — — — Copper, &c. 

Those of which Nitric Acid are formed, are 



Nitrate of Potash, 
Silver, 



Muriatic Add is a component part of 



Muriate of Soda, 

— • Ammonia, 

■ Barytes, 
I Lime, 
Sliver, 



Nitrate of Mercury, 

Cepper, &c. 



Muriate of Mercury, 
Copper, 
Iron, 
Lead, 
Cobalt, &c. 



OxymuricUic Add forms a part of 

Oxymuriate of Potass, I Oxymuriate of Mercury, 
Soda, I &c. 

Nitric and Muriatic Add combined, form Nitro- 
Muriates. These are 

Nitro-Muriate of Gold, 1 Nitro-muriate of Cobalt. \ 
Tin, I .^"\ 

533. Metals are' seldom found in the earth in a 
pure state, but generally in combination with oxygen, 
earths, sulphur, and acids. In these states of combi* 
nation, they are called ores ; and are generally found 
in mines. (See article Metallurgy^ p. 19.^ 

bhs, y, — Metals are fusible by beat, and when suffered to 
cool gradually, they crystallize. If they are continued in fu- 
sion, they absorb' a certain portion of oxygen, lose their bril- 
liancy, aqd become metallic oxydes. Water also oxy dates 
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ibeUlt ; its hydrogen being disengftged, the dxygen vnitef 
(with the metal. Metals are soluble id acids, and may be pre- 
Icipitated from them by alkalies. When perfectly fosed, tbey 
are misgibls with each other, forming alloys, and with other 
substances, as sulphur, phosphorous, and cbarooal. 

2, In the reduction of metals from their oxydes, the addi* 
tion of a^combustible substance is necessary ; charcoal for in- 
stance. Iron and platina grow' soft before tliey fuse, hence 
their useful property of being welded. Metals are excellent 
conductors of electricity. All metals are combustible, and 
some will burn before they are hot enough to melt. 

3. The property which metals possess oC being combined 
with each other, renders tham Tery useful* Copper and zinc 

^Joua brass ; lead and tin, pewter. — 

534, The Metals at present known, are 28 in num* 
l>er. 

10 J^aOeable. 18 Bnitle. 

5 Fusible. 13 Fused with Difficulty. 

Cobalt, 

Manganese, 

Tungsten, 

Molybdenum, 

Uranium, 

lltanium, 

Columbium, or > 

Tantalium, ) 

Cerium, 

Osmium^ 

Iridium, 

Palladium, 

Rhodium. 

535. All Mineral Waters are formed by the solu- 
tion, or mixture in them, of oxygen or nitrogen gaseSy 
or of acids, alkalies, and neutral salts. 

Sulphurous acid is found in some mineral waters ; < 
alkaUy or soda, in others ; and salts, as sulphats, ni- 
txats, muriats, and carbonats of soda, or lime ; and 
in chalybeate waters, the carbonat of iron. 

Obt, — The test of the presence of carbonic acid in any 
mineral water is an infusion o& Htmus, which will be turned 
red by water containing it ; and this acid ako gives the brisk- 
17 ^ ' 
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Flatina, 


Bismuth, 


Gold, 


Antimony, 


SilTer, 


Tellurium, 


Mercury, 


Arsenic. 


Copper, 




Iron, 




Tin, 


Chronium. 


I.ead, 




Nickel, 




Zinc. 
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utn of champtign into whatever it enten, and an ackhilaled| 
flavour to water. Any acid contained in any water, maj be 
detected by its taraiag the infusion of violets, red. Attudie» 
in water aay^in ]ike manner, be detected, by turning the in- 
fusion of violets, green. Tbe infusion of dry violets, or paper 
stained with tbem, answers best The infusion of turmeric, 
or paper stained with turmeric, is rendered brown by alkaliee ; 
or reddish brown, if the quantity is minute. When the ohangw 
is temporarv, it is volatile alkali. Sulphur and b^men majr 
be detected, by the smell and taste. Iron, in mineral water, 
may be detected by Prussiat of potass, whlbb will precipitate 
it, and tinge it blue. The solution of galls also is an exquisite 
test of the presence of iron. When there is copper in water, 
it will show itself on the surface of any pieoe of bright iron 
put into it. If arsenic, the residuum will tinge copper^ white* 

536. The vegetable kingdom affords manifold beaii- 
tiful instances of the chemistry of nature. Water 
may be esteemed the chief pabulum of v^etables, 
which reducing it to its first principles, appropriate its 
hydrogen and oxygen in the formation of their respec- 
tive constituent parts. 

Air, light, and heat, aid the several processes, 
whilst the application of manure not only adds -to the 
quantity of nutriment, but at the same time stimulates 
the vegetating principle to increased action. (See 
No. 452 to 457.) 

537. Vegetable substances, subjected to rEKsiEN- 
TATiON, produce, under different circumstances, either 
Wine, from which Alcohol may be obtained, or the 
Acetic Acid, termed vinegar. Besides which, the 
following acids may be obtained from vegetables : hen- 
zoic, citric, gallic, m^ic, oxalic, phosphoric, prussic, 
tartaric, &c. 

538. Bitumens are certain bodies, which have con- 
siderable resemblance to resins and oils, and art 
found in subterraneous situations. 

Od«. — Naphtha is a yellow and transparent fluid, volatile^ 
strongly smelling, and very light ; and Petroleum resembles 
naphtha. 

Jet is also a bituminous substance, holding much carbon. 
CfiQal coal ii of the same class, but contains more eartb. 
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Gommen coeil has its bittniimovk constituent inierscct^d by 
plates of carbonate of lime and sulphuret of iron. 

539* Animal substances, although containing some 
of the same principles found iij the vegetable kingdom j 
still manifest considerable differences in their respec- 
tive analyses. , 

Gelatine ; otjeUyj employed in the arts as glue^ is 
abundantly obtained irom the skins of animals. 

AlhumeUj is that substance which forms what is ' 
termed the white of eggs. 

Mucus has been determined by the same chemist 
to be instanced in the thickening substance contsiined 
in saliva, and yields a precipitate on the addition of 
nitrate of silver, and more fully by acetate of lead. 

Fibrin^ or ih& fibrom part of tlie blood, is obtained 
from the muscles of animals, or by agitation and wash- 
ing of clotted blood. 

Urea is a yellow crystalline, substance, of a peculiar 
smell and taste, obtained from urine. 

Saccharine Matter is formed in animal processes. 
Bones are formed of cartilage, gelatine, and fat, 
deriving their hardness from the earthy salts which 
•xist in them abundantly. These are phosphate and 
carbonate of lime, and perhaps a small proportion of 
magnesia. ^ 

Shells are formed of the salts of lime, deposited on 
animal matter disposed in- lamella?. In bones, the 
phosphate of Ume is most abundant ; but in shells, the 
carbonate of lime prevails. 

The MtiscleSy orJ^esA of animals^ contain albumen, 
gelatine, and extractive matter, but are chiefly com* 
posed of Abrhn, 

The iSJcin is divisible into the czUichy epidermis or 
gcarf'skin, and the cuti^ or true skin. The former 
appears to consist chiefly of coagulated albumen, and 
the latter of gelatine : hence, it may be observed, that 
it is this jpart from which the jelly is obtained. 

Spermaceti h found in tlie head of the spermaced 
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whale ; whQst from the blubber is obUdned trcnn oii^. 
The fat of some animals, as of the ox and sheep, be- 
comes a hard substance, whilst that of hogs is much 
softer. 

MarroWy which is contained in the long bones of 
animals, is an animal fixed oil, of peculiar properties, 
somewlmt resembling butter. 

Hairy exists in the different forms of doipn, troo(, 
and bristles, 

Feathers appear much to resemble hair in their 
component parts. The quiUy Mr. Hatchett has shown, 
is chiefly formed of hardened albumen. ^ 

Blood separates, on standing, into cnior or coagu-* 
hinty and the serum or fluid part. * The cruor contains 
Jihriny which is manifested in a white, solid, and elastic 
form, by washing the clot : and the colouring matter 
of the blood, which was long supposed to be iron, but 
IS of an animal nature^ The serum is a fluid of a 
greenish yellow, which*coagulates at 156**, and b di- 
visible into albumen and serosityA The blood contains 
water, fibrin, albumen, benzoic acid, hydrosulphuret of 
ammonia, soda, sub-phosphate of iron, muriate of so- 
da, phosphate of soda and of lime. 

Bihy secreted by the liver of animals into the gall- 
bladder, is of a dark yellowish green colour, of an unc- 
tuous feel, a peculiar smelly and a bitter taste. It con- 
tains a resin, and a substance peculiar to bile, named - 
meromely a whitish solid substcmce formed into glo- 
Dules, with water and salts, chiefly phosphate of lime, 
muriate, sulphate, and phosphate of soda. 

Definition 1. — When one chemical substance de- 
composes another, it is called a chemical test. 

2. If salt be mixed in water, it is said to be in 
soltUiony and the water is called the menstruum, 

3. If no more salt will dissolve, the water is said to 
be saturated, 

4. If we would extract the salt, we must evaporate 
the Vfater by Aeat, with a still, or retort, or alembic ; 

Digitized by CjOOQ IC 



CHEMISTRY. 197 

and if the vapour from either of these pass through a 
spiral tube or wOrm^ to the receiver j we shdl have 
distilled water ; and the residuum of salt will remain 
in the itiU, 

5. Solid substances are reduced into powders by 
trituratioTij pulverizatiofiy and levigatioti; brittle 
substances are pulverized by means of hammers^ pes- 
tles and mortars^ stones and mullers. 

6. The separation of the finer paris of bodies from 
the coarser is performed by means of sifting or washr 
ing. 

. 7» Filtration is a finer species of siftii?g, performed 
through tlie pores of paper, flannel^ fine linen, sand, 
&c. It is used<didy for separating huids from solids. 

8. Fusion, o^the melting of a solid body, by the 
action of heat, r^quiresj accordmg to their several na- 
tures, crucibles of different kinds strong enough to re- 
«st the fire ; made of earthenware, porcelain, of a 
mixtore of clay and powder of black-lead, or of black- 
lead altogether. 

9. Sometimes crucibles have covers made of earthen- 
ware, but in other cases the fused metal must be ex- 
posed to a current of air ; for this purpose the crucibles 
are broad and shallow, and are called cupels. 

10» Bhw'pipes are used for directing the fiame of 
a candle or lamp against any piece of ore or other 
substance required to be examined ;. and when the in- 
fiaromable gases are used instead of common air, the 
fceat is most powerful. 

11. The various degrees of heat which are required 
ibr the perfonnance of chemical operations, render it 
necessary that the chemist should also be possessed of 
VL furnace* — See Grammar of Philosophy. 

IT" * 
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• XXII. Electricity arid GakaniBm. 

540. If a piece of glass, or sealing-wax, be rubbed 
en a piece of dry wooDen cloth, or silk, and instantly 
held over any light substances, they will be attracted 
towards it, raised on an end, and otherwise put inr 
motion. 

The power thus excited is caHed electric : and if 
the experiment be made in the dark, the glas^ and the 
iDox ndll exhibit faint signs of light ; which light is 
called the electric fire or fluid. 

541. If the glass be of larger dimensions, and tam- 
ed rapidly round by a winch and a meel, instead of 
being rubbed backward and fofwara with the hand, 
and be provided with a piece q( silk to rub against it 
during its rotation, streams and large sparks of fluid 
fire will be elicited, which ^jj^ fly round the glass, 
attract light bodies, and produce apungent sensation. 

OhB. 1. — By attracting light bodies, it is meant, 
that light bodies move towards the electrified body ; 
but it is to be presumed that that which is called attrac 
tion, is in truth some impulse from without or beyond 
the light body. The mechanical action of attraction 
supposed to exist between distant bodies, seems to be 
an absurdity, and ought to be expunged from science 
The term repulsion is even more absurd than attrac 
tion. "^ 

Sir Richard Phillips in his Essays, page 92, pro- 
poses to substitute for the active verbs attract and re- 
jpely the passive ones accide and discede ; and their 
nouns acdsion and discession, as implying the mere 
facts of going together and separating. 

542. This glass, its cushion of silk, wheel, &c. are 
called an electrical machine. The fluid, or power 
produced by it, is one of the most wonderful in nature. 

It is found, that it will pass along some bodies, and 
not along others ; that it may be received and difiiised 
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by sharp points; that a superabundance of it, in one 
place, acts as a repellant in the parts immediately ad- 
joining ; and that it has a constant and violent ten- 
dency to restore its own equilibrium in all bodies. 

THE ELECTRICAL MACHINE. 
Prime Conductor, QUus Cylinder. 



543. The bodies, over wliich it passes freely, are 
all animals, most animal and vegetable substances, 
water, &c. ; all which are called conductors of elec- 
tricity. 

But it will not pass over glass, sulphur, charcoal, 
silk, baked woods, or dry woollen substances ; nor 
through air, except by force, in sparks^ to short disf 
tances. 

All these bodies, therefore, are called norKonduC" 
tors, 

544. The power of exciting it, receiving it on points, 
and confining it to bodies, over which it freely passes, 
by placing these on bodies, over which it will not pass, 
gives rise to all the phenomena of practical electricity. 

Hence a metallic conductor ^ provided with brass-, 
points, and elevated on glass-legs, is placed opposite 
the revolving glass-cylinder, to receive by its points 
the electric power, which is condensed on the cylin- 
der, but unable to escape on account of its being sur- 
rounded only lt)r air, and supported by glass^legs, both 
vhich are nrnirconiilictors. 
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545. If the hand^ or a metellic knob, be held withiii 
three or four inches from this metallic or main conduc" 
tar, a large spark will escape, which, in the dark^ will 
be forked, and of the colour of Ughtning, 

There will also be a snapping noise ; which, increa- 
sed by large quantities, would be likely to produce the 
noise of thunder. 

hi fact, lightning and thunder are effects of electri- 
city in the clouds, . 

AJlash ofUghtmng is simply a stream of the elec- 
tric power passing from the clouds to the earth ; iirom 
the earth to the clouds ; or from one cloud to another 
cloud ; and thunder is the report, and thq echoes of 
the report, between the clouds a^d the earth. 

546. But the most wonderful effect of the electric 
fluid, is its power of suddenly contracting the muscles 
of animals when it violently passes through them from, 
one place to another, to restore its equilibrium. 

It will not pass through glass ; if, therefore, a plate of 
glass, in the form of a jar, or, otherwise, be coated on 
both sides, with either gold, silver, or tin-foil, an4 one 
side be brought into contact with the main conductor, 
the other side will instantly part with its electricity, 
and the plate of glass be saifht» be charged. ^** 

/ 547. If one hand be put to the under or outer side 
of the said charged plate, and the other hand be 
brought iato contact with the other or charged side, the 
equilibrium of the two sides will be restored through 
the body ; and a violent contraction, or blow of the 
muscles will be felt, producing a shock peculiar to this 
operation. 

The severity of the shock, is proportioned to the size 
of the plate or jar. When many jars are joined to- 
gether, and charged in this way, they are called a bat- 
tery ; and some batteries have been made so powerful, 
as to kill an ox, melt gold, and produce all the surpri- 
sing phenomena of reai lightning. ' 

548. Philosophers amused £emselves> for a €0n« 

Digitked byCjOOQlC 



BLBCTRICITr AND GALVANISM. 201 

ipxyy with experiments on the electrical apparatus; 
but a new mode of exciting this power, was discover- 
ed by Galvani; and the experiments made in his way, 
are called Galvanism. 

It is found, that there are two classes of conductors : 
— perfect, as the metals ; and imperfeciy as water and 
the mineral acids ; and if these are laid alternately, 
two perfect and one imperfect, or two imperfect and 
one perfect, the two ends or sides, will constantly pro- 
duce an electric shock. ^ 

Instead, therefore, of the glass-cylinder, conductor, 
eoated jar, &c., used in electrical experiments, the 
Oalvamc pile, or trough, is now preferred. 

06#. — ^The common exhibition of electrical effects, is in 
attractions and repulsions, in which massed of matter ara 
concerned : but there are other effects, in which, the changes 
that take place, operate, in a manner, in small spaces of time 
imperceptibly ; and in which, the effects are produced upon 
the chemical arrangements of bodies. 

. If a piece of zmcand a piece of copper be brought in con- 
tact with each other^ they will form a weak electrical combi- 
nation ', of which the zinc will be positive, the copper, ne- 
gative : this may be learnt by the use of a delicate conden- 
sing electrometer ; or by pouring zinc filings through hole?, 
in a plate of copper, upon a common electrometer ; but the 
power of the combination may be most distinctly exhibited, 
in the experiment«, called Galvanic txptrtmentt : by connect- 
ing the two motals, which must be in contact with each oth- 
er, with a nerve and muscle in the limb of an animal recently 
deprived of life, — a frog, for instance ; at the moment the 
4sontaGt is completed, or the circuit made, one metal touching 
the muscle, the other the nerve, violent contractions of the 
limb will be occasioned. 

549. The Galvanic apparatus consists of a narrow 
frovgh of earthenware, with grooves at certain distan- 
ces, into which are slid alternately, plates of zinc and 
copper; and between each division, is poured a mix- 
mre of acid and water. 
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If one hand be pat to th^ plate of copper at the end 
of the trough, and another be put to the plate of zinc 
at the other end, a smart shock wilt be felt, and wiO / 
be contmued for a great length of time. 

A GALVANIC TROUGH, 




0&#. 1. — ^The above represents an earthenware trough with 
its plates of separation, consisting, alternately, of copper and 
zinc. A wire is filed at each end, for the purpose of con- 
veying the stroke to the flat plate, or for any other desired 
purpose. 

2. The most powerful combination that exists, in which 
number of alternations is combined with ei^nt of surface, is 
that constructed by the subscriptions of a ftw zealous culti- 
vators and patrons of science, in the laboratory of the Royal 
Inttituiion. It consists of two hundred instruments, connect- 
ed together in regular order, -each composed of ten double 
plates, arranged in cells of procelain, and containing in each 

Slate thirty-two square inches : so that the whole number of 
ouble plates is 2,000 : and the whole surface 128,000 square 
inches. This battery, when the cells were filled with fiO 
parts of water mixed with one part of nitric acid, and one part 
of sulphuric acid, afiibrded a series of brilliant and impressive 
efiTects. When pieces of charcoal, about an inch long and 
one sixth of an inch in diameter, were brought near each 
other (within the thirtieth «r fortieth part of an inch,) a bright 
spark was produced, and more than half the volume of the 
charcoal became ignited to whiteness ; and, by withdrawing 
the points from each other, a constant discharge took place 
through the heated air, in a space equal at leant to four inches, 
producing a most brilliant ascending areh of light, broad and 
conical in fohn in tlie middle. When any substance was in- 
troduced into this arch, it instantly became ignited ; platina 
melted as readily in it as wax in the flame of a common can- 
dle : quartz, the 8am>hire, magnesia, lime, all entered into 
fusion : fragments or diamond, and points of charcoal and 
plumbago, rapidly disappeared, and seemed to evaporate in 
It. Such are the decomposing powers of electricity, that not 
even insoluble compounds are capable of resisting their en- 
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ergy : for. even glass, sulphate of barytes, fluor spar, &e. 
when moistened and pla.ced in contact with eleetrified snr- 
facet» from the Galvanic apparatus, are slowly acted upon, 
and the alkaline, earthy or acid matter, carried to the poles 
in the common order. Not even the most solid aggregates, 
nor the firmest compounds, are capable of resisting this mode 
of attack; its operation is slow, but the results are certain : 
and sooner or later, by means of it, bodies are resolved into 
simpler forms of matter, dAvt. 

550. It Is ascertained, that during these shocks, an 
oxidation of the metallic plates takes place ; and, af- 
ter their surfaces become tarnished, the shock diipi- 
nishes ; but, on being wiped, its force is renewed. 

A combination of these troughs forms a galvanic 
baiter jf, the force of which has produced the most sur- 
prising effects ; and, by disturbing the dose affinity of 
•the constituent^ parts of many bodies, has led to the 
analysis of substances, hitherto deemed simple and 
elementary. 

Obs. — Some lishes) as the torpedo, the gymnotus eleptricus, 
and the silarus electricus, when touched, communicate shocks 
to the human body like those of electricity : but as^.there is 
no circuit for the fluid, in these cases, no adequate solution 
has yet been found of this strange phenomenon. 

551. Since the identity of lightning and electric 
matter has been ascertained, philosophers have been 
led to seek the explication of aerial meteors in princi- 
ples of electricity : and there is no doubt, that the 
greater part of them, and especially the aurora borealis, 
are electrical, or gaseous phenomena. 

It has been observed, that the. aurora borealis pro- 
duces a very sensible fluctuatioji in the magnetic needle ; 
^nd that the flashes have b^n attended i^ith various 
t^imblln^ and hissing sounds. 
''^' Pf ow black, and deep, the ni^ht begins to ikll, 

Drear is the state of the benighted wretch, 

Who then, bewUder'd, wanders through the dark, 

perhaps, impatient as he stumbles on. 

Struck fVom the root of slimy rushes, blue, 

The wildfire scatters round, or gathered trails 

A length of flame deceitful o'er the moss : 

Whither, dwoy'd by the fantastic blaze, ' 
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Now lost, and now renew'd, he sinks absorpt, 
Rider and horte, amid the miry gulf: 
At other times, gleaming on the horse's mane, 
The meteor sits : and shows the narrow path, 
That winding, leads through pits of death : or else, 
Instructs him how to take the dangerous ford. — thohsov. 
5^2. Earthquakes^ the most dreadful phenomena of 
nature, have been ascribed, by some naturalists, to wa- 
ter, fire, steam, and electricity ; each of these powerful 
agents being supposed to operate in the bowels of the 
earth. 

Subterraneous fire, and steam generated from it, are 
supposed to be the true causes of earthquakes. The 
elasticity of steam, and its expansive force, are every 
way cabbie of producing the stupendous effects attri- 
buted to earthquakes ; the force of steam being 28 
times greater than that of gunpowder. 
Can'the poor brittle tenements of man 
Withstand the dread convulsion? Their dear hom^ 
(With shaking, tottering, crashing, bursting, fall,) 
The boldest fly : and, on the open plain, 
Appard, in agony, the moment wait^ 
When with disrupture vast, the waving earth 
Shall 'whelm them in her sea-dis^oreing womb. 
Nor, less affriehted, are the bestial kind : — 
The bold steed quivers in each panting vein, 
And staggers, bath'd in deluges of sweat : — 
The lowinff herds forsake their crassy food 
And send forth frighted, woful, hollow sounds i — 
The dog the trusty centinel of night, 
Deserts hi* post assign 'd, and piteous howls. — thomsov. 
553. The most remarkable changes in the form and* 
constitution of the earth, since the deluge, have proba* 
bly been produced by subterraneous fires in volcanoes, 
and by earthquakes ; by which plains are converted 
into mountains, the ocean into islands, and dry land 
into pools. 

Ob*. — Half a pound of steel-filines, half a pound ,of brim- 
stone, and a pint of water, will, when well mixed, acquire 
heat enough to make the mass take fire : and it appears, that 
Tolcaoie BteiintaiRs aibouiid in sack raixtarfs : which ere ig* 
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nited, no doiibt, by rain falling into tbeir craters, or bytbe 
sea communicating with their bases and lower cavities. 
The fluid lake that works below, 
Bitumen, sulphur, salt, and iron-scum, 
Heaves up its boilibg tide. The lab'ring n^ount 
Is torn with agonizing throes. * At once, 
' Forth from its side, disparted, blazing pours 
A mighty river : burning in prone waves, 
That glimmer thro' the night to yonder plai», 
Divided there, a hundred torrent-streams, 
Each ploughing up its bed, roll dreadful on, 
Resistless. Villages, and woods, and rocks, 
Fall flat, before their sweep. mallxt. 

554. The eruptions of volcanoes exhibit dreadful 
phenomena, in prodigious inundations of liquid fire, 
which bear inevitable destruction with them. 

The name of lava is given to these fiery streams, 
consisting of a mixture of stones, sand, earth, metallic 
substances, salt, &c. calcined and vitrefied. ^ 

The last great eruption of Etna, was in l669 ; and 
the progress of the lava was at the rate of a furlong a 
day : — it destroyed, in forty days, the habitations of 
27,000 persons ; and of 20,000 inhabitants of the city 
of Catanea, only 3,000 escaped. 

The other great volcanoes in Europe are, Vesuvius^ 
and Heda ; but there are two or three hundred in dif- 
erent parts of the world. 



XXin. Magnetism, 

555. The power of certain ores of iron to attract 
pieces of iron, was known by the Greeks ; but acci- 
derft led an Italian to discover, that if suspended on a 
centre, and allowed to turn in any direction, one end 
would constantly point northward, and, of course, the 
other southward. 

This ore of iron was called load^one ; and it soon 
became evident, that the property of distinguishing 
the north and soutli, was of the highest utility to ships 
at sea* 
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556. In the course of time, it was discovered, that 
loadstone communicated its property of turning north- 
ward to all pieces of iron and steel ; and that these 
could communicate it to others, in a degree of strength 
proportioned to die number of magnets employed in 
transferring the property. 

Natural magnets are not therefore now used ; but 
needles are first made of the most convenient shape, 
and the magnetic property communicated to them, by 
contact with other natural, of artificial magnets. 

557. The two poles or points of the magnetic 
needle have different properties, the south poles of 
magnets attracting the north poles of others ; and the 
same poles acting repulsively towards each other ; L e. 
a north pole repels a north pole, and a south pole, 
a south pole. 

A white heat destroys the polarity ; and so will 
strokes of the hammer. But it will be acquired, by uron 
bars that long stand upright, or that are heated red* 
hot, and left to cool in a polar direction. 

558. If a magnet be laid on white paper, and some 
steel-dust be suffered to fall gently upon it, the dust 
will arrange itself on the^aper in regular curves, 
under the influence of the magnetic attraction. 

If the magnetic bar be bent round uito the form of 
a horse-shoe, it& poles in that position will attract 
and operate in a higher degree than when used sepa- 
rately ; and the strength of all magnets is increased , 
by thus keeping their powers in action. 

559. Magnets do not point exactly north and south ; 
but in different parts of the world, with a different 
inclination eastward or westward of the north ; and 
different in each place, at different times. 

In London at this time, the needle points 26 de- 
grees to the west of the north ; or wither more west- 
erly than north north-west ; and the inclination has 
increased to the west from due north, for I6O years 
past. 

Digitized by CjOOQ IC 



IfATB^SStATICS. 207 

Nor does the needle lie parallel, or flat/ in any 
place ; but the north point is turned upward or down- 
wardy and in London at this time it dips 72 degrees. 

Ob», — The cause of the phenomenoB of magnetitni has, 
hitherto, baffled the ioTestigatioii of pbilotopben ; and the 
more we think of them, the greater becooies our embarraM* 
ment: butaome accidental discovery will effect more than all 
reasoning ; and till tbat oecur, we must be content to clan 
this, among the many unaccountable wonders of nature. 

XXIV. Mathematia. 

560. Mathematics; or the mathematical sciences, 
are divided into — 

1. Pure mathematics; contuning arithmetic and 
gemn^y, which treat only of number and magni- 
tude. 

2. Jfta^cT mathematics; which treat of the proper- 
ties of quantity applied to matter, as astronomy, geo- 
graphy, &c. 

3. Speculative mathematics; which contemplate 
the proportions, relations, &c. of bodies. 

4. Practical mathematics ; or their application to 
the practical uses of life. 

561. Geometry is an ancient, perfect, and beautiful 
science ; which enables us to determine the relations 
and proportions of superficies and solids. 

Superficies consist of figures of three sides, called 
triangles; of /otir sides, called quadrangles, squares, 
parallelograms, and trapeziums : of Jive sides, called 
pentagons ; of six sides, called hexagons ; and of many 
sides, called polygons. 

Superficies also are circles, ovals, or ellipses ; sec- 
tors of circles, or parts cut out from the centre ;• and 
segments of circles, cut off by a strait line, called a 
diord. 
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A PENTAGON. 




The above cut represents a Pentagon or Polygon 
•f five sides, inscribed within a circle. 
• 562. Solids are cubes regular and uregular ; spheres; 
cylinders; cones; pyramids; and spheroids; or el- 
liptical spheres. 

A cone cut obliquely to the base, forms an eUipns; 
perpendicularly through the side, dn hyperbola; end 
parallel to the side, a |»ara^o/!a. 

Angles arc the corners, formed by^he* meeting of 
two lines. 

A right angle is, when the lines are perpendicular to 
each oUier ; an acute angle is less than a right an^e ; 
and an obtuse angle is greater than a right angle. 



EQUI -LATERAL 
TRIANGLE. 



RIGHT-ANGLED 
TRIANGLE. 
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SQUARE, AND DIAGONAL. AN OCTAGON. 





563. Parallel lines are those, which are equi-dis- 
tant ; diagonals are those which cross figures from one 
angle to another. 

Tangents are lines that only touch a circle in one 
point. * 

Every circle is equal to 360 degrees ; the three an- 
gles of every triangle, are equal to 180 degrees ; the 
angles of every quadrangle, are equal to S60 degrees. 

564. By means of a scale and a pair of c6ropasse8| 
all kinds of figures may be readily drawn. 

Triangles contain six parts ; viz. three angles, and 
three sides, and any one of the one, and two of the 
other being given, the other three may be found either 
by projection, or by logarithms. 

This art is called trigonometry ; and by means of 
it ^re performed most problems in astronomy, geo- 
graphy, navigation, and surveying. 

It is founded on the great principle — ^that aU tri' 
angles which have equal angles^ have aU their sides 
in equal proportion. This is the foundation of tables 
for calculating triangles. 

565. In every triangle, the three angles together 
contain 180 degrees ; and as a right angle is 90 de- 
grees, the other two angles are, of course, equal to 9^ 
degrees ; all triangles may be reduced to right-angled 
triangles. 

Tables, then, are calculated from the propOTtions of 
18* 
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triangles; yvhosehase orh^pothentae is 1,000,000,- 
000^ for every degree and minute of the acute angles. 

Hence, if the base of a triangle be 67 yards, and 
the angle 36 degrees, I can, in a moment, ascertain 
the length of the other sides, by making a rule of pro- 
portion from the tables. ' 

06«. — In these tables, it should be understood, that 
the hypathenuse corresponds to the radius of 1,000,- 
000,000 ; that the 6a«e corresponds to the cosine ; 
and the perpendicular to the sine^ Or, when the base 
is deemed the radius y iht perpendicular is the tangent ^ 
and the hypothenuse Hiit secant. 

The eleyments of trigonometrical tables may, in a 
moment, be understood by attending to the following 
diagram : 4 




DA is the diameter; C G is the radius; B F is 
the sine ; C F is the co-sine* Or, C A is the radius ; 
A E is the tangent ; C E. is the secant. 

Tables, then, are calculated for these several lines, 
to every degree and minute of the quadrant from A 
to G ; and as the sides of all triangles, which have 
equal angles, are in exact proportion, it is evident, 
that we have only to adapt these already calculated 
proportions to other triangles ; and the latter may be 
calculated by tRe simple nile of proportion. 

' 566. Superficial contents are ascertained by multi- 
plying the length by the breadth ; and solid contents, 
by multiplying the length, breadth, and depth, to- 
gether. 

Irregular superficial figures are to be reduced to re- 
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gular oiies ; and in soUds, or casks, cones, &c., a 
niean or average height or breadth is ascertained. 

Lines are in the proportion to each other^s respec- 
tive lengths ; superficies in the proportion of their 
squares; dXiA solids oi ikteiv cubes. 

567. Every diameter of a circle is to its circumft- 
. rence, as 1 to 3,14159. 

'v^ The superficies of every circle is to the square of its 
diameter, as 11 to 14, or as 0.7854 to 1. The con- 
tents of every sphere is to the cube of its diameter, as 
0.5236 to 1. 

Every square foot contains 144 square inches. 
Every ^cubic foot 1728 solid inches. 
282 cubic inches are a gallon of ale ; and 231, of 
wine. % 

568. The length of a pendulum vibrating seconds 
at London, is 39j inches. 

The English yard is 36 inches ; the mile 1760 
yards ; and a degree of the earth's surface, 69y miles 
nearly. 

The French metre is the 1 mill ionth of the distance 
from the equator to the north pole ; and is 39,371 
inches English. 

The English acre is 4,840 square yards ; and"640 
acres are a square mile. 

The survey (jr's chain is 100 links, 22 yards, or 4 
poles; and 10 square chains are an acre. 

Ohs. — As the preceding numbers are the foundation 
of all calculations relative to quantity, and are fre- 
quently called into use in real life, every young person 
should be expert in the recollection and use of then*" 

569. The tables in which all the proportions of tri- 
angles are calculated, which have 1,000,000,000 for 
the radius, are called tables of sines and tangents, and 
are to be found in various books of mathematics. 

The numbers are reduced to logarithms for greater 
ease in making the proportions ; addition, in working 
logarithms, being a substitute for roultiplicatiQn, an^i 
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fiibtractioii for division, so tlmt the process is finished 
in a moment. - ^ " 

570. Trigonometry also calculates the sides of tri- 
angleSy whose sides are parts of the circles of the earth 
and heavens : hence, it is highly useful to the astrona> 
mer and navigator. It enables us to calculate the 
heights of buildings and mountains, and the distance 
of celestial bodies. 

The projection of spherical triangles as part of the 
earth or heavens, and of maps on a globular principle, 
is one of the most beautiful branches of practical geo- 
metry and astronomy. 

571. Logarithms are numbers in arithmetical pro- 
gression ; which, set with others in a geometrical pro« 
gression, express their ratft>s or proportions to one 
another, as in the two following seriejS(, viz.. 

Logarithms^ 0. 1. 2. 3. 4. 5. 6, Arith. Prog. 
Numbers, 1. 2. 4. 8.16.32.64. Geom. Prog. 

572. It is the peculiar and useful property of Logor 
rithmsy that for every addition and subtraction of one 
series, there corresp<Nids to it in the other, a mudtipUcO' 
Hon and division of the number to which they belong. 

Thus, by adding 2 and 4 in the logarithmic series 
you have 6, which is the logarithm of the number in 
the lower series 64, the product of 4 times 16 ; and 
the contrary for division. 

By dividing a logaridim, you extract the root of its 
number ; so 6, the logarithm of 64, divided by 2, ^ves 
3, the logarithm of 8, which is the square root of 64 ; 
or divide 6 by 3, it gives 2, the logarithm of 4, the cube 
root of 64 ; and so of others. 

Obs* — Having, therefore, completed a table of loga^ 
rithms for all large numbers, the tedious labour of 
multiplication, division, and extraction of roots, is 
saved by the addition, subtraction, and division of 
logarithms. 

573. Perspective is that part of the mathematicsi 
which gives rules for delineating objects on a plain sir- 

/ 
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perficies, just as they would appear to the sight, if seen 
through a transparent plane, a pane of glass, or win- 
dow. -^ 
In the representation of solid bodies^ buildings, &c., 
there are three divisions : — 

1. Ichnjography^ which shows the plan or ground- 
work of the building. 

2. Orthography J which exhibits the front or parts 
in direct view. 

3. Scenography, which is the perspective view of 
the whole building, fronts, sides^ and height. — See 
Drawing J &c. 

Ohs, 1. — Sciagraphy, or dialling, is the art of ma- 
king dials on all kinds of planes ; as horizontal, erect, 
or declining, or erect and feclining. The hour-lines, 
the height of the stile or gnomon above the plane, the 
distance of the substile from the meridian, and the 
difference of longitude, are all calculated by spherical 
trigonometry. 

2. In a work like the present, correct general views 
are all that can reasonably be expected ; and the de- 
tails of the common sciences of reading and writing, 
grammar, arithmetic, and book-keeping, are supposed 
to be acquired in the routine of school-business, from 
such common books as Blair's English Grammar, 
Joyce's Arithmetic, Morrison's Book-Keeplng, and 
Nicholson's Popular Elements of Mathematics. 



XXV. Algebra ; or Abstract Arithmetic. 

574. If, in calculations, we were to substitute letters 
for known numbers, and operate with them by the 
signs +, — , X, and -f-, till, by reasoning, we have 
acquired such a disposition of the said letters as ex- 
presses the result, and nothing but the result, we 
should simplify and shorten. the calculation. 

Such, then, is the science called Algebra. We adopt 
any letters of the alphabet at pleasure in place of anv 
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given namberS) and operate wkh them by the interven- 
tion of signs tji\ we have ihe- result 

Oht. — For the sake of precision, il is utdal to take the &nt 
letters for any knowii nymbers^ as a, d, €, <i, &g. and the un- 
Known numbers from the last letters as x, y, z. 

57^» The algebraic signs are as follows : 

-j-More or add as a+i is a more 6, or a added to h. 

1 — Less ; as a — h, is a a less by 6. 

XMultiplied : as 0X5, is a multiplied by &;. or ab 
without the sign, is the same. 

-r-Divided ; as a-r-A, is a divided by b; or « is 

the same and more usual. 'i 

==£qualto; as a=5 isiie^a7to&. 

: is to ; ? as thus, a: h :: c: d; that is, as a is to h, 
; : So is : ^ so is c to J. 

Q Involved ; as squared, cubed, &c. 

♦-^^Evolved ; or the root extracted. 

3 

The root ; as V a 5, is the square root of a h* The 
power, as a' OT 6* is the square of a or the cube of h ; 
thatisaXa,or6x&X6. *' 

576. When an arithmetician wishes to perform his 
problems algebraically, he writes d«wn the data of his 
question, as severally equal to a, or 6, ore, as he pleas* 
es ; and the unknown or sought members, as a; or y, 
or z ; and then adds, subtracts, multiplies, and divides 
these by the signs^ as his reason directs till he arrives 
at a simple result. 

Ohs, Suppose the joint ages of Eliza and Emily 
tire 23, and diat Eliza is three years older than Einily, 
and their respective ages are required : put a then;=: 
23 and b=^S and call Eliza's unknown af e y, and Em- 
ily's Zy and then algebraically it will stand, 

h^y-^z. 
Then, if these are added together, as -^z added to 
— z destroys itself, it will then stand a+*=2 y :* 
which, divided by 2 gives 
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a+b 

uiay Eliza^s age ; 
2 23+3 

and by restoring a and by it wiU stand — *-<=y, or 
26 2 

— =lSy Eliza's age, and Emily's being 13-^:3 
2 - 

will of course be 10. 

2. A child, to whom the four first rules of arithine- 
tic and the characters are known, may be made to 
understand this; and I advise no female or young 
person to pass it as a difficulty. — A course of Algebra 
may be undertaken, after a youth is master of vulgar 
and decimal fractions. 

577. Fluxions are the different velocities, or mold- 
ing forces, whereby any quantities, in a flowing state, 
increase or decrease, according to the ratios of tha 
velocities. 

Quantities and their fluxions are (as in algebra,) re*i 
presented by letters ; known quantities, by the first 
letters, a, 6, b, d^ &c. ; and the fiuentSy by the last^ 
as t?, Xy y, z ; and their j2tia»on«, by the siune with a 

point over them, as t^, a;, y, x. 

Obs, — As the ratios of velocities, in many 

cases, are perpetually altering, as in the motion of 

. falling bodies, these fluxions vary every moment^ 

and produce fluxions of fluxions, or second fluxions^ 

thus marked, v, x^ y, z^ and the fluxions of tf^cnis 



are third fluxi|>ns^ as 9, x^ y, x. 

XXVI. Optic9. 

578* This science is founded on the properties of 
Light, which derives its chief source from the Sun^ 
and IS also generated or d^compo^ed by bodies in a 
state of combttstiom 
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We ascertain the utility of light, by the introduction 
of a candle or ray of sun-<shine into a dark room. 
This, in an instant, renders every thing visible by the 
emission of innumerable rays, or particles proceeding 
from the candle or ray, to the objects, and from them 
to the eye, producing therein a figure of the objects ; 
and a corresponding sensation in the brain. 
Fairest of beings-! first created Light ! 
Prime cause of beauty ! for, from thee klone 
The sparkling gem, — the vegetable race, — 
The nobler worlds that live and breathe, their charms, 
The lovely hues peculiar to each tribe, — 
From thy unfading source of splendour draw ! 
In thy pure ray?, with transport I survey. 
This firmament, and those her rolling worlds ;-«- 
I'heir magnitudes and motions, mallst. 

Ohs, — Two hypotheses have been invented to ac- 
count for the principal operations of light In the first, 
it is supposed, that the universe contains a highly rare 
elastic substance, which when put into a state of undu-' 
laiioriy produces those effects on our organs of sight, 
which constitute the sensations of vision, and die 
Other phoDnomena occasioned by solar and terrestrial 
rays. In the second, it is conceived, that particles 
are emitted, or sent off, frbrfT luminous or heat- 
making bodies with great velocity, and that they pro- 
duce their effects by communicating their motions to 
substances, or by entering into them, and changing 
th^ir composition. The first of these suppositions was 
adopted by Hook, Huygens, and Euler ; the second, 
by Newton, — and the philosophers of the Newtonian 
School. Most of the phenomena may be accounted 
for, by either hypothesis ; but the Newtonian doctrine 
applies moie happily to some of the facts discovered, 
respecting the modifications of hght by double refrac- 
tion and reflection. 

579. By observing the regular eclipses of Jupiter's 
moons in different parts of the earth's orbit, it is found, 
ihat rays, or vibrations of light, travel twelve millions 
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of miles in a minute ; yet, they do not affect th^ eye 
in passing into it ; and th«y could never be found to 
produce the slightest impression on the most delicate 
balance. 

It requires 12 rays or pulsations of ligtit to fall on 
the eye in every second^ to produce a constant per- 
ception of the object, whence the rays or pulsations 
proceed. 

Hence rays, or pulsations of light, in passing from 
distant bodies to the eye, may be 16,000 miles behind 
each other, and yet produce constant vision. 

O^.— ^Tbe eclipses of Japiter's moons are ctilcul&ted for 
a mean distance of the earth ; but they happen sooner or la- 
ter, as the earth is nearer or more distant from Jupiter. The 
number of rajs necessary to produce ?ision, is ascertained, 
by turning a piece of burning Wood in a circle till the circle 
is wholly illuminated. The twinkling' of the stars, doubtTess, 
arises from paucity of rays. 

580. Pulsations of light pass freely through air, wa- 
ter, glass, the coats and humours of the eye, and other 
transparent mediums. At the back of the eye, is 
spread a net of nerves, called the optic nerve ; to re- 
ceive their impression, and communicate their effect 
to the brain. 

The rays pass through a small hole called the pupil^ 
and form, on the optic nerve, a beautiful and perfect 
picture of the objects before the eye. -A camera oh* 
acura acts on the principle of the eye : and a common 
spectacle-glass will shew the same effect, held at a 
proper distance, from a wall. 

581. But though effects of light pass in straight lines 
through any medium when in it ; they are turned out 
of their course, as they pass obliquely out of one trans- 
parent body into another; and this effect is called 
refraction. 

If a stone be tlirown obliquely into water, it will be 
evident that when it strikes tiie water, it will fall to the 
bottom in a direction more perpendicular than before 
it came into contact with the water. Such, too, is thd 
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effect of refraction on rays of light ; whiefa, od passing 
into water, or any heavier transparent body, are bent 
downward. 

06#.-*To Terify and ondentand this principle, put a half- 
penny into an empty bason, and stand at such distance that 
the coin may not be visible ; then, let another person poor 
pure water into the basin, and the halfpenny will become vi* 
sible : this arises from the bending of the rajs in their passage 
into air at the surface of the water. 

582. Hence, when the rays of light coming from 
the celestial bodies, arrive at our atmosphere, they are 
bent downward ; and those bodies appear, when in 
the horizon, |a degree higher than they are. 

Many rays of light are reflected at the surface of a 
new transparent medium, in an angle equal to that in 
which they fall on the surface, and on this principle 
all mirrors are constructed. 

583. Advantage is taken by man of the property of 
refraction, to construct new mediums of such shape, 
as that all rays that fall on them may, on coming out 
of them, converge in one point instead of going sti^^ 

» forward. 

The construction of surface which produces this 
effect is the convex ; and all rays of light which fall 
on a circular surface of glass, &c. are converged on 
the other side into a series of correi^nding points, 
representing the objects whence the light proceeded. 

Sftch are spectacle-glasses, called /en«e«. 

Obs. — Two or three leuses, of different degrees of convex- 
ity, may be purchased at an optician's for sixpence each ; 
and the ?arious illuetratiTe experimeots that may be tried with 
them, render it. desirable that they should be at band, in , 
every seminar; of educatioo. 

584. The eye consists of a transparent horny coat 
on its outside, called the cornea ; within it, is a pure 
liquid called the agueouB hummr ; and within the 
aqueous humour, is a lenSj like a spectacle-glass, called 
(he crystamne humour. 

Beyond that, is a jelly-like humour, called the vitre- 
^tt^Aufnotfr^filiij^theballoftheeye; andat the back 
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«f tbc eye, is spread the optic nerve, retinay or fint 
net-work, to receive the impressions of the rays of 
light. 

The horny coat, the lenSy called the crystalline hu- 
mour, and the other transparent huraoMft, answer the 
general purpose of one spectacle-glass, with nice and 
wonderful powers of adaptation. 

THE EYE. 




The Circle repreienti the ball of the eye ; and the arrow 
ABC, any object to be seen by the eye. Rays proceed 
from all points of the arrow ; oat tome of those from ABC 
only 9 are represented, to avoid confusion. These flow from 
A B C in straight lines as represented. I'hey fall en the cornea 
at £ F, pass throogh the aqueous hnmour to the tm or pupU ; 
thence, through the convex Unt or crystatUnc'humour^ shaded 
dark ; and thence, into the ball of the eye, filled with the 
vitreous humour, reeonverging and producing a perfect picture 
of the arrow at the back of the eye at c, &, a, where is spread 
the fine net-work, or relina of the optic nerve» The tube at 
the comer, is the optic nerve going to the brain ••—such is the 
simple, but wonderful economy of vision I 

Obs.^To comprehend the effect on the Uns of the eye in 
prodtfcing vision in the different ways in which tlie rays may 
fall upon it, hold a spectacle-glass, by means of a rule or sticlc, 
at uneqnU distances from a wall ; which wall may be snp- 
posed to reprtseot the back of the eye. Then place a candle 
at 90ch distance, or adapt the lens to that distance, and a 
beautiful picture of the candle reversed will be seen upon 
the wall. Keep the lens fixed, and move the candle nearer 
to it, and the image will be less distinct, and quite vanish, as 
it approaches ; then carry the candle backwarc), to a greater 
distance than the first distance, and, in hke manner, the imaf ' 
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will again become indistiDct. In the first instance, the rays 
fall with sach a degree of obliquity, as, when operated upon 
by the refraction of the glass, occasions the whole of theiu to 
converge, and repfoduce, in opposite and cross directions, 
an image of every part of the candle ; bvt when carried near- 
er, the refracting power of the glass is unequal to the great 
degree of conv,ergency required^ and either the image will be 
produced at a greater distance, that is, beyond the wall, or 
the rays will go out parallel ; or even diverge or spread, if 
the candle be carried still nearer. Hence, vision depends 
on the parallelism op obliquity of the r%ys proceeding from 
an object, and on the power of the eye to accommodate itself 
to that obliquity ; and when that is greater than the powerf 
art is necessary to increase or diminish the obliquity of the 
rays, so as to accommodate them to the power* of the eyet 
Aged people require spectacles to increase the convergency ; 
because in these, all the humours diminish, and the chrystal- 
liDfc Jens of the eye become? flatter, and the cornea itself less 
convex ; hence, the power of convergency is diminished, and 
the images of objects fall beyond or behind the optic nerves. 
This can be illustrated in a moment, by having two lenses of 
ditferent convexities held at the same distance from the wall ; 
and it will be proved, that when the more convex, or youth- 
ful lens, produces a distinct picture, the flatter, or aged one, 
produces a confused image. 

585. The different distances, at which lenses pro- 
duce on a wall the repres^tation of objects, is called 
theirybcaZ distance ; and it is the centre of the circle,;of 
which the surface of the common double lens is a part. 

The concave lens has the opposite effect ; it diverges 
or spreads the rays, instead of converging them to a 
focus. 

Hence, when the eye is too flat in old age, the con^ 
vex lens helps its converging powers. 

And when it is too convex, as in short-sighted peo- 
ple, the concave lens counteracts the convexity of the 
eye, spreads the rays, and renders vision distinct. 

Ohs. 1. — The next circle represents the ball of an aged 
eye ; in which^ owing to the decay of the humours, the cor- ' 
nea is not convex enough to converge the rays on the retina, 
but only a little beyond it. The object will, therefore, ap- 
pear with a burr around it, or confused. If, then, a conmx 
ifns or spiBctacle-^lass be interposed, as (f> d, this will give H 
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€oilT)erging directioa to the rays before they reach the eye ; 
and, of coarse, its eon?erging power will then be sufficient to 
produce the figure exactly on the optic nerve, 

THE CONVEX LENS FOR AGED PERSONS. 




Ofrf.— In this figure, tiie cornea is supposed to be too eon» 
Tex, as in short-sighted persons ; and the rays are converged 
before they reach the bacfa; of the eye or retina. The eye, 
in this case, performs too much ; and more is given it to per^ 
form, by interposing a concave Uns^ so that the rays, instead 
of falling parallel on the eye, may actually fall divergent. 

vox CONCAVE LSjrS VOR 8H0&T-8JGHTSD FfiRBOKS. 




586. Bat besides the useful invention ofspeetades^ 
arbing from this power of converging rays of light ia 
convex lenses, a very important use arises from their 
combination in microscopes and telescopes^ the prin- 
ciple of which ]& exceedingly simple. 

Every visible object is of a vbible size, proportion* 
ed to the angle wmch it makes to the eye ; and that 
angle is also alwa3rs in the inverse proportion* of the 
distance, which the eye is from the object. 

* The term inverse signifies something like a conirarif. 
Thus the size is not as the distance ; because, as the distance- 
is greater^ the size is lest ; the proportion is, therefore, not 
direct, but opposite, contrary, or inverset 

i9* 
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06*.— To prove this, try a simple microscope without any 
glaae, and it ^vill enable you to sec an object clearly at the 
distance of an inch, which, with the naked eye, could not 
be well seen at less than eight inches ; and the object, sup- 
Dose a grain of sand, will apparently be eight times Jargcr in 
diameter, 64 tiroes in surface, and 512 times larger in bulk ! 
1 his simple microscope is nothing more than a small hole 
pricked with a fine needle through a piece of blacked card. 
The hole, by limiting the number of rays from the object, 
will enable jou to see the object as above, and prove that the 
size is as the angle, or inversely as the distance. Every ob- 
ject the length or breadth, is, in size, in the inverse proportion , 
of its distance ; because the angle, which its size subtends to 
the eye, is of a size inversely proportioned to the distance, 
Thus, a man at 100 yards distant, is but half the apparent 
height that he is at the distance of 50 yards, and only a tenth 
of his size at ten yards distance. He is magnified, therefore^ 
ten times, by any contrivance which enables us to view him 
under the same angle at 100 yards distant as we should see 
him with the riaktd eye at 10 yards. 

587. The object, then, of all arrangements of glasses, 
or lens, in microscopes and telescopes, is first to pro- 
duce an image of the object, and then to dispose of 
the rays proceeding or diverging from the image, in 
such manner, as that it may produce distinct vision 
, in the eye. 

The sole use of the object-glass is so to dispose the 
rays anew, as that they may produce vision by the 
approximation of an eye-glass ; and the magnifying 
power will depend on the closeness with which the 
eye-glass enables the eye to see the image produced 
by the object-glai^s ; or, on the convexity of the eye- 
glass. 

Or, in other words, the magnifying power will be 
in the ratio of the focal distance of the object-glass to 
that of the eye-glass. 

Oht. 1.— If a tree, at the distance of 400 yards, subtend 
an |ingle of one degree to the nalced eye, and an image of it 
is produced by the object-glass of a telescope, and I am ena- 
bled by thcvconvexity of an eye-glass to view that image so 
closely, as that the visual angle is increased to 40 degrees, 
the effect is the same as if 1 had adyanced withitn 10 yards of 
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ifae tree, wheo its angle would, to the naked eye, haie been 
increaied to 40 degrees. The tree is consequentljr magnified 
by the eye-glass 40 times in height and breadth. 

2. In a microscope, as the object itself can be brought so 
near, as to serve the purpose of the image in the telescope, 
the single microscope is but one lens, but the compound mi- 
croscope is an arrangement of the eye-glasses ; which, in some 
of them, enables the eye to view the image within the 50th 
part of an inch ; thereby enlarging the object in comparison 
with the natural vision, at six inches distance, 300 times in 
length and breadth, or 9,000 times in surface. 

THE TELESCOPE. 




A D is the Object-OlatSf or glass nearest the object. 

£ Y is the eye-glass. 

K is the eye of the observer. 

6 is the object or scene to be viewed. 

QAi B is the angle under which the remote object is seen 
by me naked eye. 

1 C M is the angle of the optical image produced by the 
object-glass, and is equal to the angle O C B, being produced 
by the crossing of the same lines. 

The glass E T enables the eye to see the image I M under 
the angle E K Y^ which is the same as E P Y. 

Those Angles are, however, in the inverse ratio of the dis- 
tances £ P and P 6 ; or, in other words, as the focal distanees 
of the object and eye-glasses, and such, therefore, is the 
power of the telescope generally. 

In such a glass, the image will be reversed to the eye, but, 
by adding two other eye-glasses, it is set straight again. In 
Gallikos, however, only one eye-glass is needful. In viewing 
the heavenly bodies, the reversal is of no consequence. 

588. As the image is reversed by a single lens^ ow- 
ing to the crossing of the rays in the centre of the le»5, 
the magnified image is reversed when viewed whh 
one eye-glass ; two other glasses are therefore ad- 
ded ; one for the purpose of restoring the imag^e to its 
natural position ; and the other for the purpose of 
viewing it as at first. 
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The lens within the eye, reverses objects ; but tfae 
the mind contemplates the top of the optic nerve, as 
corresponding with the bottom of the object ; and the 
mental effect, is the result of habit, or of Jearmng to 
Bee in infancy, or after the eyes have been couched* 
in manhood. 

589. Telescopes are refractors^ when the effect iS: 
produced, solely by refraction through transparent 
lenses ; or refiectorSj when the image is produced by 
the converging rays of a concave mirror ; but the prin* 
ciple of the magnifying power is the same in all. 

"* They are c^ed Gallihos when the eyeglass is 
concave, after GaJlileOy the inventor of telescopes^ 
who made all his dbcoveries in astronomy by a small 
telescope, which magnified but 12 times ; whereaa 
Herschel's great telescope magnifies 6,000 times ! 

590. Of course, without light, the world would be 
involved in total darkness ; and without the mecha- 
nism of eyes, and optic nerves to convey the ij^ied 
sensations of light to the brain, all the beauties of na- 
ture derived from its diversity of colouring, all the in- 
teresting relations of day and night, aiid half the 
pleasures of existence would be totally lost 

The cause of the various colours which adorn the 
creation is, of course, an object of interesting inqw* 
ry ; this discovery was the greatest of those made by 
Newton. 

The beams of li^ht had been in vain display'd. 
Had not the eye been fit for vision made : 
In vain, tlie Author had the eve prepar'd, . ^ 

. With 80 much skill, had not the light appeared. 

. ' BLACKMORS. 

591. Every one observes the beautiful colours pro- 
duced by the pendent drops of cut glass hanging to 
lustres and chandeUeni, whether derived from candle- 
light or sunshine. 

It is observed too, that drops of rain are coloured 
in like manner, when the sun shines upon them ; and 
the regular ferm tf the colours in the rainbow, led 
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Newton to conclude, that these, colours, as well as 
colours in general, were produced by some property 
in rays of hght. 

592. Newton made a beam of sunshine pass through 
a hole in a window shutter, and fall on a glass prism 
or wedge so as to be refracted out of its course to- 
wards the ground, and thrown upwards on the opposite 
walL 

He then found, that the circular beam of light was 
rendered oblong, and regularly coloured; that the 
uppermost part, or the rays most refracted, were moiety 
their next division indigo^ the next blucy then greeny 
yeUoWy orange, and at bottom, redy bemg the seven 
colours of the rainbow. 

Of parent-colodrs, first, the flaming red 

Sprung vivid forth ; the tawny orange^ next ; 

And next, delicious yelhuf ; by whose side 

Fell the kind beams of njl-refreshing green ; 

Then the pure bhte^ that swells autumnal skies, 

Ethereal play'd ; and then, of sadder hue 

Emerged the deepen*d indigo^ as when 

The heavy skirted evening droops with frost ; 

While the last gleamings of refracted light 

Dy'd, in the fainting violet^ away. BLACkMoRE. 

THE PRISM AND ITS COLOURS, 



T 

n Violet 
Indigo 
Blue 
Green 
Yellow 
Orange 
Red 

E represents the shutter of ft room. 
D a hole in the shutter. 

S rays of light proceeding from the sun passing through the 
bole, and falling on the gl«M prism BAG; en meeting which 
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at B C, instead of going straight on, it is refracted, and leaves 
the prism at A C. 

T is its figure on the opposite wall,, spread from a circle 
to an oblong, and presenting the colours of the refracted rays 
In succession as marked 

593. A beam of white light is, therefore, foand to 
consist of rays of all th« colours ; and it is evident^ 
that the various colours of all the bodies in nature, de- 
pend solely on the power of the surfaces to absorb 
some rayS| and reflect others. 

It appears, too, that white is a due mixture of the 
seven primary Colours wholly reflected; that black 
objects absorb all the rays, reflecting none ; and ' 
Aat black is an efiect of negation. 
Coloan are but the phantoms of the. da v ; 
With that they're born, with that they fade away ; 
Like beauty's charms, they but amuse the sig^ht, 
Dark in themselves, tiU^ by reflection bright. 
With the sun'a aid, to rival ^m they boast ^ 
But light withdrawn, in their own shades they're lost. 

Bvoass. 

594. Kence, white bodies in the sun are cool and 
' black ones hot ; because white surfaces reflect all the 

light, and black ones abs($tb it : hence also, as red 
rays are the least refracted, they are supposed to be 
largest, and are therefore painful to the eye; and 
httice, the most refrangible rays, as the smallest, are 
thf most grateful. 

06#.— When similar thermometers are placed in the dif- 
ferent^parts of the solar beam, separated by the prism, it is 
fopnd, that different effects are produced in the oiflerent co- 
loured rays. The greatest heat is exhibited in the red rays ; 
the least in the violet rays ; and in a space beyond the red 
rays, where there is no visible light, the increased tempera- 
ture is greatest of all. This important discovery was made 
by Dr. Herscltel. He estimates the power of heatuig in the 
red rays, to be to that of the green rays as 55 to 26 ; and to 
that of the violet rays as 55 to 16. \ tbermcMnetet, in th» 
full red rays, indicated an increase of temperatnre of 7* Fah- 
renheit, in ten minutes ; beyond the red rays, in an equal 
tune, the increase was 9^ Fahrenheit. From thesA facts, it 
ia evident, that matter set in motion by the sun, has the povrer 
«f producing heat without light, and that its rays are less r^ 
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frangible than the visible rays. Ray« capable of prodacinfr 
heat, with and without light, proceed from bodies at the sur- 
face of the globe under peculiar agencies or changes, as well 
as from the sun ; and the phenomena that are usually called 
the phenomena of the rodiation of ierrettried hedl^ are of mat 
extent and importance, and well worthy of being studied. 
The/e is another fact, still more extraordinary, which has 
been called tfie raduUionofeold^ first observed by the Italian 
philosophers, and afterwards by Pictet. If in thc^ arrange- 
ment of the two parallel mirrors, apiece of ice be introduced 
into the lower focus, the thermometer in the jipper focus 
will indicate a diminution of temperature. 

595. Rainbows arise from the rays of the sun whicb 
falls on drops of water bdng reflected and refracted^ 
to the eye of the spectator ; and, of course, all those 
drops which are situated at the »ame angk dU rofund 
from the eye, will present the same colour. 

And, as different colours will arise at difierent an-^ 
gles; a bow composed of regular circles is a necessary 
consequence of showers of rain, while the sun shines. 

It will, however, only be visible opposite to the 
sun ; ^nd the line from the sun throi^h the eye of the 
spectator must be its centre. 

596. As rays will reach the eye from drops of rain: 
owing to two different causes ; so there will generally 
be two rainbows^ one fainter, however^ than the 
other. 

The strongest, or lowermost rainboir, is occasioned 
by the light ^mg reflected from the upper part of the 
back of the drops of rain; and the other, or upper 
bow, is occasioned by the light being hnce reflected 
within the drop from the lower part to the upper, and 
thence refracted to the eye, 

597' The breadth of a rainbow is about two dc-'' 
grees ; and, of course, no t^vo spectators can see th^ 
same rays ; but every eye will be the centre of its owq 
bow. 

All circles round the sun and moon arise in like 
manner, from the pecultariBodificatioiis ef the rays 
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passing through the vapours of the atmosphere in p^ 
culiar states. 

THE RAINBOW. 



Obs. 1.— *rhe rayi of light are shewn as passing from the 
sun to the drops of water, and thence to the eje of the spec- 
tator £ ; and all the rays at the same angle from the ejre or 
centre P, necessarily produce the same colours. 

Ob«. 2.— The spectator stands, of course, with his back to 
the sun, and his eye is necessanlj the centre of the bowt^ 
each drop of the same colour haTing an equal angle from the 
eye. Rainbows, of course, are more or less vivid, as the son 
shines more or le|^ bright on the opposite rain ; anfl they are 
more or less perfect, as the rain is more or less diffused. Aa 
artificial bow may be made with a fountain ; and glass chan- 
deliers reflect colours on exactly the* same principles. 

Obi. 2.--ln the inner Bow, the c(^ours are red at top, then 
orange, yellow, green, bliie, mdigo, and violet ; and, in the 
upper Bow, the contrary. The upper Bow makes an angle 
with the eye of 54* and 51** ; and the lower, of 42<> and 40^ 
The centre of the^circle is a line passing from the Sun, through 
the eye of the spectator. 

598. A magic lanthom is founded on the principle 
of placing the image within the focus of the lens ; so 
that the rays diverge and produce a figure as much 
larger as is destfed on a waM ; and Phantasmagoria 
are produced by,|Bagic lanthorns ; in which all the 
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jiarts of the sliders, except the figures, are painted 
black and opake. 

The camera obscuray for drawing landscapes, con- 
sists merely of one iens, with a mirror to reflect the 
images on the rough glass placed to draw upon with a 
pencil. ' 

Obs. 1 . — ^Before I leave this subject, I must recom- 
mend the tutor or student, to dissect a bullock's oi" 
sheep's eye. By taking off the back delicately, he will 
see the landscape before the eye beautifully painted on 
the optic nerve ; he will find in front, the cornea ; be- 
neath it, the aqueous humour; then the iris; so called 
from its various colours ; the pupil or hole ; which 
opens and shuts to the light ; and the dkrystaUine hu" 
mowTy or lens. Then, the vitreous humottr ; and then, 
the opHc nerve or net-work ; — ^a curious and wonder- 
ful arrangement ! 

2. The instantaneous motion of light has given rise^ 
to the Telegraph, a modern invention of the great- 
est social importance, at present lunited to purposes of. 
governments ; but capable of the highest uses to the 
community at large. 

The telegraph consists of a large frame, in which 
are placed and worked six shutters, marked a, b, c, d^ 
e, f^ by means of ropes pulled in the manner of bell- 
ropes. By the various combinations of these shutters, 
6S distinct signals may be produced, sufficient to re- 
present the 24 letters of the alphabet,* the 10 digits^ 
and various leading words. Such telegraphs are tfien 
set up on eminences, at the distance of 8, 10, or 12 
miles ; and a line of them, by repeating each other's 
aignals, conveys a message from the first station to the 
last, at the rate of a hundred n»iles m about five mi« 
nutes! 

20 
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The hole and telescope at T, is for the observer 5 
Vho, in clear weather, is constantly on the look-odt 

THE TELEGRAPH. 



XXVII. Meteorology. 

599. Every 100 parts of the atmosphere is codk 
posed of 28 parts oxygen, and 72 of azote or nitr(K 
gen, kept in a gaseous state by caloric or heat. 

Atmospheric air is found to weigh in proportion to 
rain water, as 12 to 10/)00, and to oxygen gas, as 
5 to 6; and to hydrogen, as 15 to 1 ; a cubit foot of 
it weighing 525 grains ; or one ounce and a quarter, 
nearly. 

600. The atmosphere is found to be very elastie ; 
and, in consequence, to press on every side, equal t9 
a weight of 33 feet of water, or 29| inches of mercury ; 
and this «l^ticity is ibund to decrease, as we ascend 
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bigtier and higher, so as to render the barometer ft 
means of ascertaining heights. 

Ohs. 1. — This elasticity is equally powerful in a 
cubic inch of ttie atmosphere, as in the whole mass ; 
and an inch will raise the mercury in the barometer, as 
much as the whole atmosphere. One cannot, there- 
fore, but wonder at the quackery, or inconsiderateness 
of authors, who copy, one after another, the idle non- 
sense about the atmosphere pressing a man with a 
weight of 30,000 lbs. ; when, in fact, he is not pressed 
to the amount of an ounce ; all the vesicles of his body 
being filled with air, which presses outward, at least 
as much as the atmosphere presses inward, and also 
upward as well as downward. In fllct, in regard to 
animal and vegetable bodies, the slight gravity of the 
air is destroyed by its elasticity. 

601. Comparing the atmosphere to fleeces of wool 
laid upon one another, it will be lighter or rarer as 
we ascend in it ; or, in other words, its elasticity will 
be diminished. 

Were it all of uniform density, like water, it would 
be about five miles high ; but the reflection of the sun's 
rays appears to be affected by it at the height of 44 
miles ; where it is calculated to be 4,000 times less 
elastic than on the surface of the earth. 

The blue colour of the atmosphere is its natural 
colour. Its power of reflection produces the universal 
diffusion of light. 

Ofrf .-*0n the elasticity of air, is founded the inTentlon of 
the Diving Bkix ; by means of which, an operator descends 
to any depth in water, and remains there for hours together. 
Weights are placed at bottom to prevent it from turning ; 
and a forcing pipe sends in fresh air, to supply the waste of 
air from the respiration of the operator. 
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THE DIVING BELL. / THE AIR PUMr. 



602. By means of the air-purap, all the air may be 
drawn out of a large glass-vessel, and a vacuity or 
vacuum produced ; in which a great number of curi- 
ous experiments may be performed, shewing at oftce 
the properties and usefulness of air. 

Che figure represents an air-pump on the best modern con* 
struction. Che glass-receiver, as it is called, is placed at top ; 
where there is a bole, to let out the air by the actioa of the 
pistons seen below. 

603. In the aerial vacuum, a feather and a guinea 
will fall wiih equal velocity, owing to there being no 
resistance of the air. 

If a bladder, apparently empty, be tied at the neck 
and left in it, the small quantity of air in the bladder 
will swell it, and presently burst it. 

A bell will cease to sound in vacuo. 

The smoke of a candle, having no air to float in, 
will fall to the botttom by its own weight. 

No animal will live, or any light burn, in vacuo. 
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Ohs. — A bladder, tied in the same manner, will 
swell and burst, if laid before a fire ; thereby proving^ 
the power of heat to rarefy air. 

604. Common air may also be compressed, by cold 
or by mechanical means, into forty thousand times its 
ordinary spac<;, and still maintsdn its elasticity ; and 
on this principle is founded the invention of the air- 
gun. Air has a constant disposition to maintain its 
equilibrium, level, or equal diffusion, like water. 

Hence, if a bladder, filled with rarefied air, burst, 
an explosion takes place, from the rushing of the sur- 
rounding air to fill the space. 

The same principle is the cause of all Wiuf, which 
may be traced to some local expansion or compression 
of air by heat and cold ; thus, also, sm^e is carried 
up chimneys. . 

Ob8, — It is evident, that tlie density of bodies must 
be diminished by expansion ; and in the case of fluids 
and gases, the parts of which are mobile, many im- 
portant phenomena depend upon this circumstance. 
If heat be applied to fluids or to gases, the heated parts 
change their places and rise ; and the colder parts 
descend and occupy their places. Currents are con- 
stantly produced in the ocean and in great bodies of 
water, in consequence of this effect. The heated wa- 
ter rises to the surface in the tropical climates, and 
flows towards colder ones ; thus the warmth of the 
Oulf-stream is felt a thousand miles from its source, 
mnd deep currents pass from the colder to the warmer 
parts of the sea : the general tendency of these changes, 
is to equalize the temperature of the globe. 

605. One of the principal foreign bodies mixed with, 
or dissolved in the atmosphere, is the vapour of water 
which is constantly rising at every degree of heat, pro- 
vided the force of the vapour already in the atmos- 
phere is not greater than thai of vapour at the exist- 
ing temperature. 

?>v this perspiration of the globe, 36 iiiches •( wa- 
20* r- T 

\ Digitized by VjOOQIC 



234 )fXTXOftOLOGT« 

ter per annum are raised from the surface of all seas 
or rivers ; and, at leasts 30 inches from all land. 

In December and January, it is 1^ inches per month ; 
and in July and August more than five inches. 

606. By this constant process of evaporation, 100,000 
cubic miles of water are, every year, raised into th*! 
atmosphere ; the greater part of which, at a certain 
height, parts with its heat, and is condensed into 
clouds. 

These are carried by the winds over the land, bro- 
ken and precipitated by the action of mountains and 
trees ; and thus rendered the means of watering the 
soil. 

It then returns to the sea in the currents of rivers ; 
so that theiQ(ps a constant circuit of the waters ! They 
are chiefly caised from the sea, are carried by the winds 
over the land ; fall in rain ; and then return again to 
the sea in rivers ! 

The streams, their beds forsaking, upward move, 
And form again, in wandering clouds above : 
Hence, rich discerning showers ; hence, balmy dews 
Their plenteous sweets o^er brightening fields diffuse ; 
Hence, shoots the grass ; the garden smiles with floweHi ; 
And sportive gales steal fragrance from the bowers. 

Ob«. — In the process of evaporation the salt of the sea is not 
taken up : the water from the clouds is therefore fresh and 
pure. 

607. The quantity of rain which falls in Great 
Britain is about 24 inches per annum in the eastern 
counties, and 36 in the western ; because these receive 
the first clouds as they are brought from the Atlantic 
by the westerly winds. 

In the West Indies, 120 inches fall annually ; and 
in the East Indies, from 80 to 100. 

As mountains are conductors of heat and electricity, 
and precipitate clouds, so it constantly rains on the 
Andes, and seldom rains in Siberia and Tartary ; the 
clouds generally falling before they reach those coun-? 
tries in their passage firom the oceans. 
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Obs. l.^This principle of the efiect of high cooducton on 
e]ouds, led to a public proposal, by Sir Richard Phillips, in 
1793, for the erection of artificial conductors in Great Britain, 
and other civilized countries, by which the descent of rain 
might in Tarious degrees be regulated. 

2. Of course, as much rain falls as is evaporated ; and it 
may be supposed, from the causes above named, that at least 
75,000 solid miles of water fall every year on the land only, 
and the rest in the sea. 

608. Springs, rivers, ^&c. are attributed to rain. 
Rain oozes down by the crannies of the stones, and 
enters the caverns of the hills. 

These being filled, the overplus water runs over by 
the lowest place, and breaking out by the sides of the 
hills, forms springs. 

These running down the vallies, bttween the ridges 
of the hills, and uniting, form little rivulets or brooks ; 
and these, meeting in one common vallef , become a 
river, which runs into the sea,-i-the common leveL 
I see the rivers in their infant-beds ! 
Deep, deep 1 hear them, laboring to get free ; 
I see the leaning strata, artful rangM : 
The fissures gaping to receive the rains, 
The melting enows, and ever-dripping Ibgs. 
StrewM bibulous above, 1 see the sands ; 
The pebbly gravel next, the layers then 
Of mingled moulds, of more retentive earths 
The gutter^ rocks, and mazy-running clefts, 
In pure effusion flow. United, thus 
Th' exhaling sun, the vapour-bnrden'd air. 
The gelid mountains, that to rain condensM 
These vapours in continual current draw, 
And send them, o^er the fair-divided earth, 
In bounteous rivers to the deep again ; 
A social commerce holding firm support.* 

\ THOMSON. 

609. The instruments for making observations on 
the atmosphere, are the barometer ; which ascertains 
the weight of the air, and varies in height between 
SOA and 28^ inches. 

The tlwrmom^t&r ; w]d9h ascertains the degree of 
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heat by the expansion or contraction of a fluid in the 
bulb, which sensibly aflfects the quantity in a small 
«onnected tube* ' 

Thirty-two degrees are called the freezing point; 
and 212** is the heat of boiling water. It is hot weather 
at 70 ; but it has been in England as high as 95 ; and 
is, in winter, sometimes 50 d^ees below the freezing 
point, or 1 8 degrees below O, or zero. At 40 degrees 
below O, mejrcury freezes. 

06*.— Mr. Wedgwood'? clay-Pyrometer meaBures Tana- 
Hona of heat, as high as 32,000 degrees ! 



THE THERMOMETER. THE BAROMETEB. 




At A there is a bulb or ball filled with quicksilver or spirits; 
which distending or shrinking with beat or oold, raises or falls 
the thread of the same liquid, contained m the connected 
tube ; and the scale and figures at the side, indicate the rela- 
tive degrees of heat and cold. 

For the purpose of acquiring a scale, the bulb is first plung- 
ed into melting ice, and the place where the liquid stands ii 
™*J u^ ; the bulb is afterwards plunged into boiling water, 
and ^e same operation repeated. On FakrtinhcWa scale, 
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this space is divided into 180 equal parts ; and similar parts 
are taken above and below^, for extending the scale ; and the 
freezing point of water is placed at 32 degrees, and the boil- 
ing point at 212 Oegrees.— 1.8 degrees of Fabreinheit are 
equal to one degree of the Centigrade thermometer; and 
2.25 to one degree of Rtaumwr, 

The Barometer consists of a basin of mercury at the bottom, 
into which a tube, closed at top, and open at bottom, deprived 
of its ajr, is plunged ; the external atmosphere pressing then by 
its elasticity on the surface of the basin, raises the mercury 
in the tube to a height equal to the elastic force of the air ; 
varying between 28 and 31 inches, and indicated by an ao-i 
curate scale at the top. 

610. Besides the above^ there are hygrometers^ to 
measure the moisture of the air ; rain guagesy to 
take the depth of rain ; electrometers^ to measure the 
electricity ; and anemometerSy to measure the velocity 
of the wind. 

By these last, it appears, that wind is just perceptible 
when it moves two miles in an hour ; that it is brisk, 
at 15 miles ; high at 35 miles ; blows a storm, at 50 
miles ; and a hurrieane, at 100 miles an hour : tear- 
ing up trees, and carrying away buildings* 

In England, the wind blows twice, or nearly thrice 
*as much from the west as from the east ; and dbe wind 
from the south is to that from the north, in the pro- 
portion of 3 to 2. 

Of what important use to human kind. 
To what great ends subservient is the wind f 
Where'er th' aerial, active vapour flies, 
It drives the clouds, and ventilates the skies : 
Sweeps from the earth infection's noxious train ; 
And swells to wholesome rage the sluggish main. 
611. The primary cause of all wind is the heat of 
the sun ; which, during the diurnal rotation of the 
earth, passes over some parallel between the tropics, 
from east to west, every 24 hours. 

Hence, as the air which is beneath the sun, is every 
way rarefied, there is a regular wind following the sun 
In the tropical parts of die world ; which, in some 
parts, is so regular and so unruffled, particularly '" 
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the great Pacific Ocean, thai the inhabitants have m 
idea of a change of wind, .or of a storm. 

Obs.—lt is remarked, that the cause of all winds begini 
at the part towards which thej ^o^ or-follow, 

612. The variation of the parallel over which the 
sun passes vertical, from 23^ north to 23^ soulh, ne- 
cessarily affects the winds at each pole ; the heights of 
nfountains, and local causes of heat in particular 
situations, also generate constant changes in the wind, 
in some northern and middle latitudes. 

In other situations, where mountains aid the local 
influence of the sun,- regular winds are produced 
which flow one half the year in one direction and one 
half in another. 

These are called monsoons ; they prevsdl in most 
parts of India, andr their changes are attended by hur- 
ricanes, calms, and great rains. 

Obs. — In the atmosphere, heated air is constantly 
rising, and colder air rushes in to supply its place ; 
and this event is the principal cause of winds ; the air 
that fiows from the poles towards the equator, in con- 
sequence of the rotation of the earth, has less motion 
than the atmosphere into wh*ch it passes, and occa- 
sions an easterly current ; the air passing from the 
equator towards the poks having more motion, occa- 
sionsa westerly current ; and by these changes, the dif- 
ferent parts of the atmosphere are mixed together; 
cold is subdued by heat ; moist air, from the sea, is 
mixed with dry air from the land ; and the great mass 
of elastic fluid surrounding the globe, preserved in a 
state fitted for the purposes of vegetable and animal 
life. 

6X3. In the northern hemisphere, January, is every 
where, the coldest month ; and its average tempera- 
ture in Great Britain is 40** ; and July and August 
are the hottest months ; the average temperature be- 
ing in Great Britain 62'. In the southern hemisphere; 
•^e periods vary by six months. 
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The average temperatuire of the tropics is 80 ; and 
af the equator 84. 

The temperature diminishes a^so according to the 
height above the sea ; 800 feet in Great Britain, mak* 
ing a difference of three degrees ; and three miles on 
the Andes, a difference of 54 degrees. 

In Great Britain, there would be perpetual snow 
at 1| miles high ; and there is always snow at the 
oquator, at three miles up, on the Andes. \ 

614. Terrestrial heat is occasioned, less by the di- 
rect insulated rays of the sun, than by their reflec- 
tions from all surrounding objects at the earth's sur- 
. face ; and by the heat generated by the action of the 
rays on the surface of bodies. 

In some other respects, the earth has been compar- 
ed to a vast electrical machine ; and the action of the 
sun's rays, the winds, water, the ascent of vapour, the 
pressure of gravity, &c. are continually generating the 
electrical fluid* 

The air being a non-conductor, the clouds become 
variously electrified; and, from various causes dis« 
charge their electricity either between each other, or 
to the earth ; producing shafts of lightnings accompa- 
nied iJy explosions and the echoes of explosions, call- 
ed thunder. 

Oba, Certain changes in the forms of substances, 
are always connected with electrical eff*ects. Thus, 
when vapour is formed, or condensed, the bodies in 
contact with the vapour, become electrical. If, for 
instance, a plate of metal, strongly heated, be placed 
upon an electrometer, and a drop of water be poured 
upon the plate, at the moment the water rises in va- 
por, the gold leaves of the electrometer diverge with 
negative electricity. Sulphur, when melted, becomes 
strongly electrical during the time of congelation ; and 
the case seems to be analogous, with respect to non- 
(^onducting substances in general, when they change 
their forms. As electricity appears to result from 
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the general powers or agencies of matter, it is obvi- 
ous that it must be continually exhibited in nature, and 
that a number of important phcenomena must depend 
upon its operation. When aqueous vapour is condensed, 
the clouds formed are usually more or less electrical ; 
and the earth below them being brought into an oppo- 
site state, by induction, a discharge takes place when 
the cloucb approach within a certain distance, consti- 
tuting lightning ; and the undulation of the air, pro- 
duced by the discharge, is the cause of thunder ; which 
is more or less intense, and of longer or shorter dura^ 
ration, according to the quantity of air acted upon, 
and the distance of the place where the report is heard 
from the point of the dbcharge. It may not be unin^ 
teresting to give a further illustration of this idea : — 
electrical effects takes place in no sensible time ; it has 
been found, that a discharge, through a circuit of fiwr 
miles, is instantaneous ; bit sound moves at the rate 
of about 12. miles in a minute. — ^Now, -supposing the 
lightning to pass through a ;space df some miles, the 
explosion will be first heard from the point of the air 
agitated nearest to the spectator ; it will gradually come 
from the more distant parts of tfie course of the elee* 
tricity ; and last of all, will be heard from the remote 
extremity ; and the different d^ees of the agitation of 
the air, and likewise the difference of the distance, 
will account for the different intensities of the sound, 
and its apparent reverberations and changes.-r-DAvr. ^ 

615. Rain, snow, and hail, are formed in the clouds, 
by any sudden change in the atmosphere. 

8noWy by the cloud becoming frozen before its par- 
ticles have collapsed into water. 

Hail, by freezing of the drops after they have be- 
gun to fall as rain. 

Deto or haze, is the falling of the vapours of the 
day, when they part with their boat in the cool of thfe 
evening. 
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616. The form df the clouds is found to be regular 
and systematic ; and, within these few years, they 
have been classed into different kinds, worthy of being; 
understood and remienibered. 

a. The Circusy those of the greatest elevation and 
least density, parallel, and beginning with a few threads : 
these are accompanied or followed by steady high 
winds. 

b. The Cumulus J convex or conical masses, of dense 
structure, formed in the lower atmosphere and the 
cloud of the day, but increasing about sun-set ; these 
threaten thunder. 

Sometime, we see t cloud that^s dragonish ; 
A vapour, sometime, like a bear or lion ; 
A towered citadel ; a pendent rock ; 
A forked mountain ; a blue promontory, ' 
With trees uponU that nod unto the world, 

And mock our eyes with air. — 

That which is now a horse, even with a thought. 

The rack dislimns, and makes it indistinct, 

As water is in water. SHAKapXARs. 

c. The StrcUuSy a widely extended horizontal sheet, 
often touching the earth or water, and properly a cloud 
of the night, being in the morning converted into the 
cumulus. 

d. The Nimbusy or rain-cloudy a horizontal sheet \ 
above which the circus spreads, and the cumulus en- 
ters its side and forms beneath ; neither of the former 
appearing to rain by themselves. 

61 7« Fiery meteors sometimes appear : and shoot- 
ing stars are very frequent. Stones, also, have been 
often known to fall to the earth. 

Northern lights, or aurora borecdisy are frequently 
very interesting ; and the ignis fatuusy or will-o'-the- 
wisp, affords matter of investigation. 

Respecting meteors, falling stars, and northern lightS;^ 
nothing certain is known of their origin, or cause. 

Shwaing stars are supposed to be electrical phene-* 
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mena ; and ibe ignis fatuus is ascribed to hydrogea 
gas set on fire by phosphorie matter. 

Obs. — The lights seen in ruins, which often terrify 
the ignorant, are nothing more than hydrogen gas in a 
state of combustion. The cause of candles burning 
blue in cellars, arises, in like manner, from azotic ga^. 
Doubtless, also, the noises and explosions which teke 
place on opening rooms long closed, or in which fruit 
has been suffered to decay, arise from the combustion 
and combination of various gases. Of the fall of stones 
from the clouds, there is now no doubt ; and it is ra- 
tionally concluded, that they arise from the explosion 
of meteors, and the co-mixture of gases ; but in what 
way these are generated must long remain a question. 

6l8. The discovery of hydrogen gas, which is 15 
times lighter than atmospheric air, suggested the plan 
of filling a silken balloon with it ; and of its ascent in 
air, widi an aeronaut appended to it, provided the 
whole was \e^ than the weight of atmospheric air. 

Accordingly, balloons have been filled with hydro- 
gen gas, created by mixing iron-filings, water, and 
sulphuric acid ; which have carried through the at- 
mosphere two, three, and four persons at a time. 

Ob*» — This is one of the mo«t splendid discoveries of mo- 
dern philosophy, but hitherto unattended by corresponding 
utility, owing to the difficulty of steering the machine. \lons< 
Blancbard made more than fifty voyages in all parts of Eu- 
rope : Mens. Gamerin has made nearly' as many ; and Mr. 
Sadler, 30.— See paragraph 621. 

XX Vni. Acoustics and Music. 

6l9« Sound is an efiect of vibration, and is produ- 
ced by diverging waves of the air. This b evident, 
from the vibration of stringed instruments ; and from 
the efiect on Water in musical glasses. 

Sound, like heat, appears to depend on the reflec- 
tion of the surrounding bodies, and also on the density 
of the air* 
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Acronaats cam scarcely hear each other spcak^ 
when high in the atmosphere ; and the discharge of a 
pistol from an air-balloon produces scarcely any re- 
port, for want of reflecting bodies. 

Obs, — That bodies move, or tremble, when they produce 
sound, JB evident in drums, bells, and other instruments, 
whose vibrations are dfstinctly perceptible ; and it is equally 
clear, that a similar vibration is excited in the air ; because 
bells, glasses, basins, and musical strings, will sound, merely 
b^r the action propagated from other souhding bodies, ana 
will not sound in a vacuum. 

62Q, The vibrations tliat produce* sound, have bees 
aptly compared to the circles produced by throwing a 
stone into the water ; but judging by their effect on 
the water in a musical glass, the undulations are more 
pungent and decided. 

A bell rung under water, gives the same tone as in 
air ; and water is known in vther respects to be a 
conductor of sound. Wood and the earth appear, 
also, to be conductors of sound. 

621. Sounds, or their undulations, are found to 
travel at the rate of 1142 feet in a second, or about 
13 miles in a minute. 

Hence, as any corresponding light is comparatively 
instantaneous in its progress, the distance of the report 
of thunder, or of a piece of cannon, may be exactly 
calculated. 

Sounds also are reflected like light ; and hence we 
have echoes, which are like plain mirrors, and whis- 
pering galleries, and repeating caves, like so many 
concave mirrors. 

Ob*- — Every building standing alone, is an echo, when 
addressed at a proper distance ; but, if there are trees or other 
objects to the right or left, the various echoes destroy each 
other. 

622. Speaking trumpets confine and give a limited 
direction to sound, independently of the mechanical 
•fleets of their reflection. 

The human voice is produced by the expulsion of 
air. from the lungs, and by the vibrations excited in 
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that adr, by a very small membrane called the glottis^ 
in its passage through the trachea or windpipe ; and 
by the subtle modifications of the mouth, tongue, and 
lips. 

Singing is performed by a very delicate enlarge- 
ment or contraction of the glottis, suded likewise by 
the mouth and tongue for articulation. 
' 623. The naturd music of birds, and the power of 
singing or producing agreeable notes by the human 
Yoice, led, in the course of ages, to the contrivance of 
stringed instruments, as the Ju^y lyre^ &c. ; and to 
the invention of wind-instruments, as the pipey &c. 

In stringed instruments, the air is struck by the 
string, and the vibrations of the air produce a corres- 
ponding sound in the ear ; but, in pipes, the aur is 
forced against the sides by the breath, and its vibra- 
tions or tones are produced by tiie re-action of the 
sides. 

624. Sound is varied by the rapidity and momen- 
tum of the vibrating body ; and this depends on the 
length, tension, and size of the string. 

A short string vibrates quicker than a long one, 
and therefore produces the sharpest and highest tones ; 
and a short and small pipe, from a like cause, pro- 
duces sharp notes ; and large pipes, grave and deep 
ones. 

Savages discovered this ; and they made, and still 
make, instruments which please themselves and their 
wild companions ; but art and science go further ; 
they ascertain the causes of their pleasure, and direct 
them so as to increase it. 

625. Hence, it was long since found, that if two 
strings of a harp were of equal lengths, they produced 
the same tone, or vibrated together, or in unison. 

They produce the same number of vibrations ex- 
acdy in the same time ; theu* vibrations, if struck to* 
gether, accord ; hence, they produce the same sounil 
t* the ear. 
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6@6. It was, afterwards, found, that if one of these 
strings were accurately bisected, the vibrations be- 
came half the length of the vibrations of the whole, 
and the nott twice as acute ; but as every other vibra* 
tion of the half string corresponds with every vibra- 
tion of the whole one, there is a constant unison or 
concordance between them : they harmonize or vibrate 
together for om:e in the long string or twice in the short 
one. 

Hence, there is no jarring or discord ; but they are 
said to be in concord ; and, in regard to the interve- 
ning subdivisions, have been called octaves, 

62f. But as a harp, composed of strings of only two 
lengths, would produce little variety of sound, it was 
jusSy considered, that if other strings could be con- 
trived, whose vibrations corresponded even with less 
frequency than the octave^ the compass and variety 
would be increased without discord. 

Hence, as the number of vibrations of a string is 1, 
while that of its octave is 2 ; the next best division 
would be, to produce a string, which, while the origi- 
nal vibrated 2, the next should vibrate 3 ; this was 
done ; and this note, which is two^hirds of the origir 
nal, is called ^ffth. 

Obt. — If, then, the original string was 120 parts, the octave 
would be 60, and the fifths 80, or two-thirds. 

628. In like manner, another string might be divi- 
ded, so as to correspond with every fourth xihratlon 
of the original ; and this would be of three-fourths^ of 
its lengthy or 90 parts of 120, and is called a fourth. 

So on with others, whose vibrations accord 5 for 
every 4, and 6 for every 5 ; also 5 for every 3, and 
5 for every 8, till seven melodious or according vibra- 
tions are made of the original chord. 

A harp, constructed of strings, divided in this man- 
ner, produces an agreeable melody ; the vibrations 
according and agreeing with one another at equal in-* 
tclrvaJs; {dthough the tones are different. 
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629* If a string consists of 120 parts (inches or baiv 
ley-corns), the octave will be two vibrations to 1^ or 
60 parts of 120. 

Thej^A, 3 vibrations to 2, or 80 parts. 

The,^tt>*^A, 4 vibrations to 3, or 90 parts. 

The major tkird, 5 vibrations to 4, or 96 parts. 
" The minor thirdy 6 vibrations to 5, or 100 parts. 

The major iixthy 10 vibrations to 6 (or 5 to 3), 
or 72 parts. 

And the minor sixth, l6 vibrations to 10 (or 8>to5), 
or 75 parts. 

Ofif. — ^These divisions of a string, constitute the diaionie 
9eaU ; the sole and simple oliject of which, is to prodace the 
greatest variety of tones with unisons of vibration, or an ex- 
act recurrence of vibrations after the nearest intervals. 

630. The strings of a piarnhfortCy harpy or vioUny 
are brought into accordance or successive octaves, or 
recurring tones, by the accuracy of the ear. 

In the harp, &c., their lengths are exactly propor- 
tioned to the scale by the maker ; but as the strings 
vary in their tension, owing to the weather and other 
causes ; and as they cannot all have the same predse 
bulk, it is necessary, from time to time, to tune them ; 
which means nothing more, than to make each per* 
form its proper number of vibrations in relation to the 
other strings. 

631. These seven notes, then, are the basis of all 
music ; jind, with the addition of five half tones, are 
the alphabet of musid^ and fill all the concordant in- 
tervals of one octave. 

Octaves may, however, rise upon each other in 
successive ratios or degrees, as in the piano-forte, 
which has 5 and even 7 octaves ; or 5 sets of natural 
notes as above, and 5 semi-tones, or flats and sharps 
to each octave. 

632. For the purpose of obtaining further variety 
ik composing tunes or melodies^ these several not€& 
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■ftay be played shorter or longer ; and, in this respect, 
are divided as under. 

2 rainums nxake 1 semi-breve ;• 

2 crotchets make 1 minum ; 

2 quavers make 1 crotchet ; 

2 semi-quavers make 1 quaver ; 

2 demi-semi-quavers make 1 semi*quaver ; 

32 demi-semi-quavers are to be played in the time 
of one semi-breve. 

Again ; in regard to the tune itself, there are also 
two sorts of tinWy slovr and quick, as common time 
and treble time. 

633. When an a^eeable succession of simple notes, 
having a perfect beginning and ending, is played or 
sung, it is called a tuncy an air, b. melody ; as a song, 
hymn, dance, or march, according to its several pur- 
poses. 

When these notes, forming an air, are combined 
with corresponding notes, in different octaves, or on 
otfier instruments, and the whole is scientifically made 
to produce a concordant and agreeable effect, it is 
called Harmony^ 

The hasa and treble of a piano-forte played at the 
same time with the left and right hand, constitute the 
most common practice of harmony. 

Some of HandeFs pieces have been played by 
1000 instruments and voices, all sounding harmoni- 
ously together. 

Obi, — The human soul may be moved ia all its paasions by 
music ; and as a soother of the mind,, and a source of exqui- 
site pleasure, the practice on some instrument cannot be toe 
strongly recommended as a branch of liberal edvoation t«- 
children of both sexes. 

" When thro' life, unblest we rove, 

^^ Losing all that made life dear, 
^^ Should some notes we used^to love 

^^ in days of boyhood, meet our ear ; 
^' Oh ! how welcome breathes the strain, 

** Wakeiking^ thoughts t*iftt long'haTe slept. 
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^^ Kindling former smiles again 
«« In faded <^efl that long bare wept. 

*^ Like the gale that sighs along 

*' Beds of oriental flowers, 
^t Is the gratefnl breath of song" 

*» That once was heard in happier houn, 
«( FiliM with balm the gale sighs on, 

^^ Tho^ the flowers have sunk in death, 
(( So when pleasure's dream is gone, 

^^ Its memory lives in Mosio^s breath.^' T. ]looKX« 



XXIX. Of Physic^-; or, the General Propertiei 
of Matter. 

634' All existence is, what it appears to be to the 
powers of our senses ; and is, therefore, relative, or 
comparative, to those powers. 

Obs 1 . — Thus there is no iniriixnc sweetness io sugar ; bnt 
the quality of sweetness is in the sense of the pfilate<^Ia a 
Tiolet, there is no inherent colour ; but the sense of colour 
called violet, is iff our optic nerve ; and the smell of sweetness 
produced by the same flower, is in the olfactory nerve.— So 
there is no sound in a tihrating string ; but the sound, so call* 
ed, is the vibrating effect produced on our auditory nerves. 
— "^ nd the sense of hardnets, or substance in a stone, arises 
from its being harder than our fingers, which have not power 
to pass through it. It bas been a favourite notion of ancient 
and modem philosophers, that the substratum or basis of all 
matter is the same ', and that all the varieties exhibited to oor 
senses, are only so many modifications, capable of produc- 
ing their respective sensible effects. 

^. A person born blind, has no proper idea or conception 
pf colours: he can feel the hardness, the rouehness, and the 
length and breadth of feurfiices ; but he can nave no precep- 
tion of their various colours. — So one born deaf, sees the 
motion of a bow on a violin, of the sticks on a drum ; but 
bas no idea of their mmd. — In like manner, all food is alike, 
in flavour , to those who bave lost their sense of taste and 
smell. 

63!^. The sensations produced by things out of our** 
selves, are called our perceptions ; and the 'property 
or power of bodies to eocdte or create particular per- 
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ceptlonsy is, in common language, considered as the 
perception itself; and the body is considered as^io*- 
sessitig the sensation itself, which it usually creates in 
us. 

Obs. — Thus, we call vinegar soWy oil smooth, and fire hot ; 
though the sense oftowmtss^ smoothness, and heat, is in us, not 
in the bodies which create those perceptions. So, likewise, 
in common language, we talk of the motion of the sun, and 
■tars ; though it is only our earth that moves. 

63fr^very collection, then, of properties, capably 
of effecting our senses, is called material or matter ; 
and it possesses extensidn^ or hulk ; solidity y or the 
power of maintaining its space ; and diviaibility, or 
the capability of being divided into infinitely small 
parts. 

Obs. 1. — Extension is tn/fm/e ; at least, the human mind can 
set no bounds to it, but can add millions to millions of miles 
in every direction. , 

2. Solidity is a telative idea ; and is measured by us in the 
ratio of the attraction, or centripetal force of the earthy 
called weight or gravitation. \ cubic foot of platins^eighs 
as much as 92 cubic feet of cork, or as 230,000 cubic feet of 
hydrogen gas; yet the platfna itself may be h'ght compared 
with other bodies unknown, and the cork and the gas be 
heavy in regard to others. 

3. The property of infinite divisibility will be evident 
from the consideration that every particle of matter, how- 
ever small, must have an upper and an under side. The in- 
finite divisibility of matter is proved by the formation of 
animalcnla, already treated of, and by the malleability of 
gold. Scents are equally subtle ; and it is computed, that 
the millionth part of a gram of musk divides itself in^o se- 
ven quadrillions of parts, in scenting a room. So, also, the 
light generated by a single grain of tallow, diffuses itself, 
over a space two miles round, but it is doubted whether light 
is more than an undulation 

637. The followers of Sii- Isaac Newton also ascribe 
to matter an innate principle of attraction for matter, 
and assert, that all matter attracts all matter at equal 
distances in proportion to the respective quantities. 
But a late writer, Sir Richard Phillips, maintains that 
the phenomena ascribed to innate attraction, is a 
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mere accident of matter ^sing from transferred no- 
tions, of which all matter is the patient. 

Obs, — Sir Richard t'hillips, in his ** Essays on the Proxi- 
mate Causes of the Phenomena of the Universe/' observes, 
that Sir Isaac ^ewton first assumed and admitted the gener- 
ally ad pied principle of mn a /e attraction as a specifiG cen^ 
tra) force ; and then, inyented another force to counteract it, 
ivhich second force he considered as acting on the planets 
nimuItaneousJy at right angles to the other, giving it the name 
of projectile force. These two forbes he adopted as realities 
in nature, and to perpetuate the latter, he conceived space 
to be a vacuum. 

•nstead, however, of a system which has introduced into 
science such fanciful and arbitrsryforces, Sir Richard Phillips 
is desirous'of establishing a system of forces arising from the 
universal and analogous principle of Motion, as it is trans- 
Ibrred, by yarious combinations, from the greatest to the 
smaliest portions of matter. He asserts ^at all phenomena 
of matter are more effects of transferred MoTIo^ ; and, that 
known motions are competent to produce all phenomena. 

Motion, he says, is that universal principle which confen 
on masses of matter the power of acting on other masses. In 
regard to matter, which is essentially inert, it is the source of 
momentum, or potentiality, and is the, animating soul of the 
material Univers JSpace is the stage, Mattkr is the sub- 
ject, and Motion is the agent, producing all phenomena, 
Moiion appears, says he, to be the proximate agent of Omni- 
POTiSNCF., and to be necessarily a direct emanation from the 
primary and eternal source of all power. 

2. Instead of the words attract and repel^ which lead, says 
Phillips, to false notions of causes, he proposes to substitute 
the words to accede aYid to discede • and for attraction, accii' 
ion ; and for repulsion, discission^ as expressing the mere 
acts of falling towards, and separating from. Instead also, 
gravitate or gravitation, he proposes to introduce, cen/rtpe- 
tote and cenlripetation. 

3. Sir Rich«rd then proceeds to show that a stone which 
has been let fall to the earth is the patient of the twofold 
mot ons of the earth, the rotatory and orbicular; and that 
these motions acting as forces on the stone, are competent to 
occasion it to fall to the earth. From this fact he deduces the 
follovving general' conclusions : 

That every bod^ on the earth which has bad any new di- 
rection of force given to it, is nevertheless subject to the per- 
manent influence of the pre-existing orbicular and rotatory 
forces in the combined lines of their directiopi and that the 
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tesultiiig line of motioa in falling is the effect of all the ope- 
rative forces. 

^ That k is the necessary tendency of the totatory motion to 
give an eqaal motnentum to the heterogeneous masses com- 
posing a planet and its atmosphere, while the whole are mov- 
ed, by a common force, with an equal veloeitv in the orbit. 

1 hat the force with Which the deflection by the rotatory 
toiotion is produced, id as the density of the body deflected to 
the density of the medium in which it moves, and in the in- 
verse ratio of the squares of the distance from the centre. ' 

Vhatf therefore, the phenomena^ hitherto ascribed to an in- 
nate, occult, universal power, called Gravitation, are simplo 
results of known local motions. 

That of coarse, the laws which apply to the earth apply 
to the same, classes of phenomena in all planets ; and it may 
be inferred-, generally, that the phenomena of aggregation^ 
consolidation, and local motion, in all planete, result from 
their two fold motions around their own axis, and around 
their primary. 

4. rbere is, says Sir R. a centripetal force^ or tendency to- 
ivards the centre but it does not arise from any innate princi- 
plci or from any tendency as a tendency) but from mechan- 
ism, easily analysed an'' understood ; and applicable to every 
tariety of the phenomena. The general .nesults may corres* 
pond, but it is not indifferent^wbether we ascribe them to a 
true or false cause, or tvhether we argue on a true or false 
analogy of the causes and effects. Thus it appears, that the 
projectile force of Newton is unnecessary, because, if there 
be no universal centripetal force, tber^ is no necessity for a 
constant centrifugal force to counteract it ; and we thus re- 
move an opprobrium from philosophy. 

638. The motioos of the planets in their orbits^ 
Sir Isaac Newton ascribes to a projectile force in a 
ri^t line given them at their creation, from which 
right line they are drawn into curvilinear orbits by the 
force of gravitation to the sun. And that the pro- 
jectile force may not be di'Viinished by resistance, he 
supposes the space in which they move to be a vacuum 
or void. 

639. On th^ other hand, Sir Richard Phillips con- 
siders space to be filled with a gaseous medium, and 
he describes the planetary motions as being produced 
by the action or impulse of the sun on and through th» 
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iDedium; it being a iact^ that the sun moves around 
the centre or fulcrum of the masses of which the solar 
system is composed. 

06».— The phenomena of the universe appear therefore to 
be results of a system of Morioir traDsferring motioiv, or o^ 
MOTION generated by motion. By this pimple and intelligi-' 
ble agency, a stone is propelled to a planet by the motions of 
the planet — a planetis carried round the sun by the motions 
of the £un — a secondary is carried round a primary by the 
joint motions of the sun and primary — and the motions of the 
sun are, perhaps, caused by the motions of systems of suns- 
while the motions of those systems may again be caused by 
other superior motions ! In short, all nature consists of a se- 
ries of included motions, produced by the motions of superior 
bodies and systems, till we ascend to the first term in the se- 
ries — to an inscrutable cause of causes ! 

640. Th© laws of force are the same, whether the 
phenomena are produced )by the principle of innate 
attraction, or by accidents of motion, i. e. the force 
is inversely as the square of the distance^ and di- 
rectly as the quantities of matter, — See my Gram- 
mar of Natural Philosophy, 

0&«.— Accelerated motion, in falling bodies, is created by 
new impulses of contripetal force, acting on ^ body already 
possessed of a giren motion and which acts at every ipslant, 
as though no motion were already acquired. The motion is^ 
as the square of the times employed in falling. Thus — 
Seconds of time, 1, 2, 3, 4, 5, &c< 
Their squares 1, 4, 9, 15, 26, &c. 

Feet of motion, 16, 64 144, 256, 400, &c. 
2. The exclusion of all other active forces from nature, 
except the palpable on6 which arises from motion, as trans- 
ferred, transmitted, and reflected from body to body, not 
only simplifies our views of nature, but furnishes many new 
illustrations of natural operations. Thus/ as all motion re* 
suits from motion, it would appear, that animal motions are 
not created by their will, but that the will merely transfers 
part of the motions of the earth to certain parts of the body. 
n the wiU direct the motion of tl^e hand, the will serves 
merely as a fulcrum from the foot, which is connected with 
the moving earth, to the hand to which the energy of the 
foot is convey edi as by a lever. So of all other muttons^ how- 
ever complicated and diversified, they may be traced te 
greater metions, as their origin and source. In a word. 
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ttoTiow, aa traiisferred by the curioas mechanism of natur* 
firem body to body, is, according to Phillips, the sole and 
sufficient cause of all phenomena. 

3. The Primary Laws of Motion are. 

First. That every body will continue i« its state of res^^ 
or of uniform motion, in a right line, until it is compelled by 
Home external force to change its state. 

Secondly. That the change of motion is always propor- * 
tional to the moving force bj which it is produced, and it it 
made in the line of direction in which that force is im- 



Thirdly. That action and re-action are always equal and 
contrary. 

4. Several things require notice with regard to motion :-^ 

The force which impresses the motion. 

The quantity of matter in the moving body. 

The velocity and direction of motion. 

The space piissed over in the moving body. 

The time employed in goi^s over this space. 

The force with which it strikes another body that may Q« 
apposed to it. ' 



XXX. Of Chronology and History. 

641. Nature divides time into days, nights, and 
seasons. Savage nations added the division of moons, 
which are about 29| days. C!iviiized nations have 
agreed to reckon the period of the rotation of the earth 
round the sun, and call it a year ; and they again sub^ 
divide this into its 12 moons, (moonth^ or months.) 

But 12 equal moons make but 354 days^ and the earth 
is 365^ days going round the sun ; Julius Caesar, there- 
fore, varied the months as we now have them, so as to 
make 365 days. 

' Obs. — The Hebrews and Greeks added an extra month 
every third or fourth year ; but as the revolution of the earth 
was a quarter of a day longer than 365, CsBsar directed th« 
6th of March to be counted twice in every 4th year, so as t« 
keep the reckoning of mankind equal with that of the hea- 
venly bodies. This, however, was not correct ; for the ac- 
tual revolution of the earth is not quite a quarter cf a day 
more than 365, but only 5 hours, 48 minates; and S7 M«Md» : 
22 
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eomeqiMiitly 11 minotei, 3 8eo#iids, ai« gained ^eiy y«U; 
or a whole day in 131 yeafs. 

642. In 1752, this gain<<tf 11 miaiite% S seconds, 
per annum, had catried the reckmiiag 11 days Ibefore 
its proper time ; the fttyle of reckoning, therefore, was 
altered, and 11 days dropped by act o( parliament; 
the day ailer the Ist of September being called the 
12th. 

It was settled also, that in every 400 years^ diree 
leap years in three centuries should be dropped ; so 
that, in future the annual recurring year will keep pace 
with time, within two or three seconds per annum. 

643. The y^ar is also divided^ into 52 weeks, and 
one day over ; the week into seven days, or rotations 
of the earth on ils own axis ; those rotations into 24 
hours ; each hour into 60 mmttea ; and each nunute 
into 60 secondsy of periods, id, which a pendatan that 
is 39.2 inches long will vibrate. 

The vibration of such a pendulum, or a second, is 
therefore the first measure of time ; but a pendulum 
of B fourth the length, will vibrate Aa{f seconds ; se- 
conds are ftlso, in calculations, divided into 60 thirds, 
fourths, &c. 

644. The names ofthe days ofthc week are derived 
from die names of certain Saxon objects of worship :— 

As Sunday, or the first day, from the Sun. 

Monday, firom the Moon. 

Tuesday, from Tuisco, a German hero ; whence 
they call themselves Tuitscheny or Dutchmen. 

Wednesday, from Woden, then- god of battle. 

Thursday, from TAor, the god of winds and wea- 
ther. 

Friday, from JP^riga, the goddess of peace and 
plenty. 

And Saturday, the seventh day, firom Seator, the 
god of fi^edom. 

Ob* — The Romans called the days after the planets :— as 
ate* Solu^ day of the sua ; ditt Zmm, day of the moon ; dits 



I 
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MartU^ day of Man ; dies Mereuru^ day of Mereorr.) diu 
JoviSi day of Joye ; dUt Fenerit^ day of Ventts ; dies Saiurnif 
day c^ Saturn. 

645. The names of the 12 moons^ or months, are 
derived from the Latui, as under : 

January, from Janus^ the god of new-bom infants. 

Febraary, from Februa^ the mother of Jtfari.* 

March, from J^ars^ the god of itar, the first month of tha 
Roman year. 

April, fr^m AptfiOy signifying to open the year, or the 
blossoms. 

May, from Jtfota, the mother of Jllerciiry. 

June, from ^tino, the wife of Jupiter. 

July, from Jvliut Caesar, the Roman £mperor. 

August, from •Augyuius Csesar, theHoman £mperor. 

September, from Seplem^ the seventh month of the Ro- 
year, which began in March. 

October, from Octo, the eighth month of the Roman year. 

November, from Abvem^ the ninth month of the Roman 
year. 

December, from JDecem, the tenth month of the Roman 
year. 

646. It will readily be supposed, that owing to the * 
various lengths of years, and the different modes of c^* 
culation practised by different nations, great differences 
of opinion have existed in regard to the date of past 
events. 

The great difficulty has been, to fix the period of 
certain great events, as a sort of land-marks, from 
which to ascertain «id correct others : these are — 

Before Christ. Years. 



inec^reauon 
The Deluge 


4U04 

S348 


The Call of Abraham 


1921 


The Departure from Egypt 


1491 


The Taking of-Troy by the Greeks 
The Building of Sofomoa^s Temple 


1183 


1012 


The Building of Rome 


763 


The Death of Cyrus 


ssa 



* According to Caesar, the mother of Mars was Juno, and 
Februa was a feast of atonement, held in the month of Febra- 
try, jrhich thence recei?ed its name. 
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The Btttle of Marathon ^ 

The Death of Socrates ^ 

The Death of Alexander 323 

The Destruction of Carthage 145 

The Death of Jolius Caesar ^ 44 

Afitr CinuiT. Years. 

The Destructioir of J erusalem by Titos 70 

The Eastern Empire begun at Constantinople 339 

The Death of King Arth'ir 514 

The Flight of Mahomet from Mecca ' 622 

The Death of Charlemagne 820 

The Death of Alfred . 890 

The Landing of William I. 1066 

The Death of Edward III. 1377 

The Death of Tamerianc 1410 

The Discovery of Printing 1450 

The Talring of Constantinople by the Turks 1453 

The Death of Richard III, 1485 

The Discovery of America 1492 

The Reformation begun 1520 

The Spanish Armada defeated 1588 

The Beheading of Charles i. 1649 

« The English Revolution 1688 

The Battle of Blenheim 1704 

The American Ucclaration of Independence 1776 

. 1 he French Revolution 1789 
The Bank of England stopped Payment 17^ 
The Battie of Marengo 1800 
Napoleon crowned &nperor of France 1,^4 
The Battle of Trafalgar 1805 
The Battle of Austerlitji - }^^ 
The Battle of Jena ♦ l806 
The Peace of Tilsit l807 
Moscow burnt by the Russians l812 
All the Kings and Potentates in Europe subsidised by Eng- 
land against Napoleon 1813 
Napoleon abdicated lgl4 
" restored and abdicated 1815 

06*. — The preceding dates should be accurately remem- 
bered by every one, who would talk and reason on historieal 
facts. But there is an art of short memory, worthy of being 
known ; by which, all numbers and dates may be converted 

into syllables, and added to the word to which the date be- 
foDgs. For this purpow, a set of vowels and diphthongs, andl 
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a set of consoDantB, are aisig^iied to erery one of the digits v 
and in forming a date into a syllable, either vowels or con-^ 
sonants may be taken at pleasure ;'tbQs, 

a e i n an eo ei ou y 

1 2 3 4 5 S 7 8 ^10 

bdtfis pk u z 

In the voweMine, the five first digits are represented by the 

five vowels, and 6, 7, and 9, are diphthongs, fbrmed from conar 

broing vowels that make up their numbers. Ei are the two 

first letters of the word «tght, and y for IQ, is the occasional 

vowel. 

In the consonant line, b is the first consonant, and t, f, s, 
and n, are the first letters of their respective digits ; d is the 
first letter of duo, two ; 1 stands for 5 or 50 ; p stands for 7, 
from its full sound in septeft, seven ; and z is the last letter 
in the alphabet. 

As the year of the Creation can never be forgotten by the 
lowest intellect, I shall begin with the Keluge, and dropping 
tfgr«, affix a syllable to Del^ corresponding with 2, 3, 4, 8. 
Looking ^0 the table, and taking d for 2, i for 3, f for 4^ and 
k for 8, 1 make the syllable dijk^ which added to del, makes 
6eldi/k, Or, to vary the example, I can make a different 
termination by taking e for 2, tfor3, ofor4, and kforS, 
which added to del, make dele/oJfc, either Of which may be 
easily remembered ; but the former is to be preferred, because 
onlf one syllable. 

It is, therefore, an easy task for the student to make sylla- 
bic terminations to all the preceding dates ; and then com- 
mit the whole to memory. He may, also, extend the art to 
other dates, distances, and numbers, and 2 or 300 such will 
easily be recollected through life. 

647. History is one of the most agreeable studies ; 
bat unhappHy fiiere are few authentic histories. 

The causes of political events are often unknown ; 
and the real characters of those who direct the aflfairs of 
mankind, are genei-ally perverted by prejudice, false* 
hood, or flattery. 

It will however be useful, m many respects, to be 
acquainted with the revolutions of empires ; and for 
this object, recourse must be had to general and par- 
ticular histories. — See Robinson^s Qrammar of Ifis- 
f^ry ; and also his Ancient mid Modem History* 
22* 
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648. It has been already observed, that the first 
femilies, or tribes, were shepherds or hunters. The 
quarrels ofthese led to wars; wars to conquest ; and 
conquest to increased dominion, and to empu'e. 

The first conqueror, according to holy writ, was 
Nimrod, a powerfid hunter ; who buih Babylon, and 
iaid the foundation of the Assyrian Monarchy. 

He was succeeded by his son Nitms ; who built Ni- 
iieveh, and extended his dominions all over Asia, from 
India to the Mediterranean. 

649. Ninus was succeeded by his wife Sendrwms; 
who, for a length of time, wore a man's habit, and ex- 
tended her empire oVer Eg^t, Ethiopia, and other 
countries of Africa. 

Her son Ninias succeeded her ; and he had thirty 
successors, during a period of 1300 years, when Sar- 
danapalus burnt himself in his palace at Nineveh ; and 
the Assyrian monarchy was divided into the Chaldean 
and Persian empires. 

650. These empires continued separate, about 200 
years ; when both wete united by Cyrus, (Cy-les) who 
established the second universal empire, called «fc 
Persian empire^ which lasted more than 200 years. 
It was then conquered by Alexander the Great, king 
of Macedon, who, in his own person, established, for 
a few years, the third universal empire, called the 
Macedonian empire; which included Greece, Asia 
from the Mediterranean to the Indies, and Egjrpt in 
Africa. 

651. On the death of Alexander, which took place 
at Babylon in the 33d year of his age, owing to a fever 
brought on by intoxication, his vast dominions were 
divided by his generals, who desolated the world by 
their niutiial wars for many years afterwards. 

During these ages, civilization was confined to a few 
countries of Asia and Africa, and to Greece : the wsst 
of the world was in a state of barbarism ; and nothing; 
is known of its history. 
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652. Soon after the death of Alexander the Great, 
in 323, (A\ex9n-4€t) a new power arose more to the 
"west, the ambition of which in time, spread its domi* 
nions over barbarous, as well as civilized, nations. 

This was the Roman empire ; which commenced 
from the city of Rome, built by Romulus, in 7^^ 
(Roni'^t^f) before Christ. By degrees it spread itself 
over Italy ; thence to Greece and Africa ; afterwards 
over the civilized parts of Asia (except China and 
India); and, finally, over all Europe, even. to Scot- 
land, and became the /our^7» great monarchy. 

653. Greece, m its greatest extent, included Hellas, 
.Thessaly, Macedonia, Thracia, Peloponnesus, and 
some colonies in Asia. 

The most remarkable events, which took place in 
Grecian history, were, the invasion of Greece by 
Xerxes, 480 ; the Peloponnesian war ; and the reduc- 
tion and subjugation of Greece, by Phillip of Macedom 

The most celebrated political and military charac- 
ters who have flourished in that country, were Mil- 
tiades, Themistocles, Aristides, Pericles, Cimon, Ly- 
sander, Alcibiades, Thrasybulus,Conon,£paminondas, 
Agesilaus, Phocion, and Xenophon. 

654. The Roman empire, in the time of Augustus, 
was' bounded on the west, by the Atlantic and North- 
ern Ocean ; on the north, by the Rhine and the Da- 
nube ; on the east, by the Euphrates ; and on the 
south, by the sandy deserts of Arabia and Africa. 

It extended above two thousand miles in breadth, 
and more than three thousand in length, of chiefly 
fertile and well-cultivated land. 

635. Among the most celebrated characters of 
Rome, may- be reckoned Junius Brutus, Camillus, the 
two Scipios, Marius, Sylla, Pompey, Julius Caesar, 
the two Catos, Cicero, Brutus, Cassius : all of whom 
flourished in the time of the Republic. 

The «ost reaiarkable evemts of Roraaji history 
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Hie invasion of Italy by tbe G«uU voider Brenmis^ 
who piondered and burnt the city of Rome ; 

The subjugation of the Samnites, after a war o( 
thirty years ; 

Tbe invasion of Italy, by Hannibal, the Cartha- 



The redaction of Macedon and Gbreece ; 

The fall and destruction of the fine city of Carthage^ 
after the third Punic war ; 

The division of the empire into east and west, bj 
Constantine ; , 

And the annihilation of the Roman power, by the 
Goths, Vandak, and Turks. 

656. The extensive empire of Germany, the head 
of wluch was till lately, called the Roman emperor, 
subsisted in its late form, firom 912 till 1808. 

The most remarkable events which took place in 
Germany, were 

The contentions between the emperors and the 
popes; 

The rise and progress of the reformation ; 

And the union of the German empire and the kii^- 
dom of Spain, in the person of Charles V. ; who wa» 
the most celebrated emperor of the house of Austria. 

657* The French monarchy commenced 481. The 
most remarkable events which have taken place ia 
FrancQ^ere 

The^b^uing of the greatest part of Europe, by 
Charlemagne ; 

The conquest of the greater part of France by tht, 
English, under Edward III. and Henry V. ; 

The successes and defeats of Louis XIV. ; 

And the late revolution in 1/89. 

The victories and conquests of Napalecm le Grand, 
1795 to 1814. 

The most celebrated sovereigns of France, were 
Charlemagne, Henry IV. Loa§s XIV* and Napdfon> 
crowned emperor in 1804^ 
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658. The EngKsh monarchy includes England, 
Scotland, Ireland, and Wales. The Saxon heptarchy 
was united in 827 ; and thus was laid the foundation 
of the kingdom of England. The most remarkable 
events in English history are 

The invasion of the Romans ; 

The subjugation by the Saxons ; 

The accession of the Danish prince Canute ; 

The conquest of England by the Normans ; 

The contests between the houses of York and Lanr 
caster in the fifteenth century ; 

The beheading of Charles I. ; 

The revolution in 1688 ; 

And the separation of America. ^^ 

The most celebrated sovereigns ^(iR^ngland, have 
been Alfred the Great, Edward I., Edward III., 
Henry V., Elizabeth, and William III. 

659' In ancient times, the names, as well as the 
divisions of couQtries, were different from what they 
are at present : their conrespondence is given beneatli. 

Modem J^ames* 

Norway and Sweden. 

Lapland and West Bothnia 

Sweden and Bothnia 

Gothland. 

Finland. 

Jutland. 

Russia in Europe. 

Livonia and Estbonia 

France. 

Normandy, Brittany. 

Gascony and Gaienne, ftc. 

Daupbine and Savoy. 

Burgundy and Frahcbe-comte. 

Paris. 

Holland and Friezland. 

Utrecht and th« islands of tht 

Rhine. 
Netherlands. 
Pntch and Austrian Brabant. 



•Ancient Latin J>fame». 
Scandinavia, Scandia, vel 

Baltia 
Scritofinni 
Suiones 

Gutae et Helleviones 
Fiomngia 

Chersonesus Cinibrica 
Sarmatia Europse 
Hirri et iE^stii vel Oiitiones 
Gallia 
Celtae 
Aquitani 

Allobroges, Centrones 
Liogones, ^doi, Sequani 
Lutetia Parisiorum 
Frisii 
Batavi 

Brigae, Sic. 
Manapii, Tungrii 
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Toxandrt 

Kationes Gemanicte 

Saxones 

Rbaetia 

Viiuielieia 

Boiobaemiom 

GeroKiDo Sarmats 

HispaDia, vel Iboia 

GaUaccia 

TarracoDeDsk 

Lusltania 

Helvetia 

Ambrones 

Tigorini 

it^ia 

Gallia Citalphina 

Narboneiun^ 

^TogaU "W 

Samnniak, Apulia, Campa 

Mani 
Latiam^ Umbria, Picenam, 

&c. J.. ., 

Sicilia, Sicania, vel Trinijscria ^ J'- 
Sardo, Tel Sardinia Sardinia. 

Cyrnus, vel Corticit 
Melita 



Antwerp. 

GeriDany. 

Upper, Lower Saxony, &c 

BciTaria. 

Swabla. 

Boheiaia. 

Foland. 

Spain. 

GaQicia, Astoria, and Biieay. 

Navarre and Catalonia. 

Portugal. 

SwHzerland. 

Bern, Fribnrg, Bade. 

Schaffbansen, Zwicb, &c. 

Italy. 

Piedmont, Milan, Venice. 

Languedoc. 

Lombard/. 



Kingdom of N«(^et. 
The Popedom. 



Daoia 

Pannonia 

lllyricum 

Epirus 

Thracia 

Peloponnesni 

Coroyra 

Ceplialonia 

Creta 

£ubcea 

Britannia 

Vecturionet 

Picti 

Scoti 

Dumnonii 

Regni 

Simeni vel Ic^fti 

Coritani 

Ottadtrii 



Corsica. 

Malta. 

Transylvania. 

Sclavonia. 

Croatia. 

Albania. 

Romania. 

Morea. 

Corfu. 

Cepbalonitu 

Candia. 

Negropont. 

England, Scotland and Wales.. 

Jiklinburgb. 

Lanark, Dumbarton. 

Ross. 

Cornwall and Devonshire. 

Surry, Sussex. 

Norfolk and Suffolk. 

Lincoln8hire,Nottinghamshire, 

Derbyshire, &c. 
Northumberland and Dnrbam 
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Brigantes 
Mona Insula 
Ordovices 
SiJures 

Hibernia, vel lerne 

Blanii 

Coriondi ^ 

Thule 

Ebodes Insulae 

Monaeda vel Mona 

Asia Minor 

Babylonia, Cbaldea 

Mesopotamia 

Armenia 

Armenia Major 

Persia 

Iberia, Colchis et Albania 

Bactriana 

Sasiana 

Parthia 

Sarmatia Asiatica 

Sinae 

Mauritania Tinigitania 

Manritania Caesariensis 

Namidia, Africa Propria 

Tripolitana 

Cyrenaica, Libya Superior 

^yptus 

Libya Inferior, Gaetulia 

Solitudines 

Antololes 

^tbiopiae, et Libyae para 

i&thiopiae pan 



Westmoreland, Cumberland. 

Anglesey. 

Tlintsfaire, Montgomery, kc, 

Radnorshire, Brecknockshire^^ 

and Glamorganshire. 
Ireland. 

Dublin and Kildare. 
King^s and Queen's County. 
Shetland and Orkneys. 
Western Isles of Scotland. 
Isle of Man. 
Natolia. 
Irak. 

Diarbeck. 
Armenia. 

Turcomania and Georgia. 
Persia. 
Georgia, Gangca, and Dages- 

Balk,'Sabla8tan, and Candahaf 

Chusestan. 

Irak Agem. 

ABtracan. 

Chinese TartaiJ^ 

Morocco* 

Algiers. 

Tunis. 

Tripoli. 

Barea. 

Egypt. 

Biledilgerid. 

Zaara, or the Desert. 

Negroland. ' 

Vp\yeT Ethiopia. 



Lower Ethiopia. 
N. B. For other particulars, consult Dr. Robertson's Gram- 
mar of History, and his Ancient and Modern Histories. 



XXXI. Mythology. 

660. Mythology, Fable or Fiction, is the creature 
of the imagination, and derives its origin from a love 
of the marvellous and wonderful 5 a passion of which 
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legislators and teachers, in earlj ages of society, took 
advantage. 

Ofrf . These tales of ignorance, barbarism, and sapersti- 
tion, fill a large portion of many books of education : bat 
these few pa^^es will suffice on this subject. 

Blessed with the pore light of reTelation, we are made ac- 
qnaisted with the attributes of the true QoD, and as we look 
at the monstroos absurdities of this mythology, we should re- 
member that it is Hb alone who is entitled to our love and 
reverence, and worship ; and it becomes us to be thankful to 
Buf that Hie has not left us to perish in the delusions which 
prevailed among the worshippers of idols. 

6Tl» As a means of civilizing the world, the priest 
and the poet, among ancient nations, made use of the 
same means to convey their maxims and instructions 
to the vulgar. 

It was often, also, a mode of honouring whatever 
was useful or honourable in nations : the Chinese hav- 
ing their Fohi : the Hindoos, their Brahma : the Greeks 
and Romans, their Jupiter ; and the Scandinavians, 
their Woden, 

672. Mythology was first reduced to a system by 
the Hindoos ; and afterwards, by the priests of Egypt, 
who were the depositories of eastern learning, as well 
as religion, and who monopolized all the arts and 
sciences. 

673. Fables are the tales of former times, whei 
there existed neither records nor chronology. 

By the Chinese mythology, Fo or Fohiy probably 
(the Noah of holy writ), the founder of their empire, 
was born in a supernatural manner, and was inspired 
by heaven with knowledge which qualified him to teach 
all arts and sciences, and compose their laws. 

Of their Confucius^ they believe, that he was not 
born as other men ; but able to reason profoundly firom. 
his childhood. 

674. The mythology of the Hindoos is much con- 
nected with casts or tribes ; into which, the Indian na- 
tions are divided. 



,y Google 



iltTHOLOGY. 2dS 

Some of their fables relate to tfie creation, to the 
general deluge, and to Vishnu or Brahma ; who, they 
flay, was miraculously born ; (in Sweta, the White 
Island, or Britain) ; and that at thirty, he began to 
promulgate his doctrines, which have since spread all 
over India, and a great part of Asia. 

His principal dogma, was that of the transmigration 
•f souls, after djeath, into the bodies of other animals ; 
— a doctrine which gave rise to idols in the shape of 
fiionsters, quadrupeds, &c. 




i BRAHMA, VISHNU, 

An Hindoo ddty. An Hindoo deity. 

665, The Persians supposed the world to have been 
i-epeatedly destroyed ; but re-peopled by creatures of 
di0*erent formation, who had been successively annihi- 
lated f6r disobeying the Supreme Being. 

Their mythology related to the exploits of Tahmuras, 
•ne of their ancient kings, who attacked and vanquish- 
ed the daemon that opposed the happiness of the coun- 
Hy ; and also to xh» X^hmj^ ^M adventures of Rostan^ 
28 
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another Pemin ddef, similar in character to the Hefc- 
tules of Greece and Rome. 

666. In the Egyptian mythology, the revolutions of 
the heavenly bodies, are referred to the reigns of thdr 
•arly monarchs. 

Hence, the nmnber of years included in the reigns oi 
the superior gods who filled the Egyptian throne 5 and 
to these, they say, succeeded twelve demi-gods. 

The imaginary exploits and absurd adventures of 
the gods and demi-gods, furnished an inexhausUble fimd 
of mythological romance. 

667. The adventures and exploits of O^ris, Oris, * 
Typhon, and Isis, and the transformation of the gods 
Into various animals, are the foundsdons of the Egyp- 
tijui myAology. Objects animate and manimate were, 
at first, created as emblems of the deities, and were 
woraliipped as deities. 

Thus, Jupiter Ammon was worshipped under the 
figure of a ram ; Apis, as a cow ; Osiris, as a bull ; 
Pah, as a goat ; Thoth, or Mercury, as an ibis, Ssc 

668. Thoth, or Mercury Trismegistus, was also re* 
presented as the inventor of letters, geometry, astrono- 
my, -music, architecture, and all the branches of sci- 
ence and philosophy, in which there is no doubt dn 
Egyptians greatly excelled. 

669. The myuiology of Greece b partly founded 
on that of Egypt ; and is furnished chiefly by the ad- 
ventures of Jupiter, Juno, Minerva, Neptune, Venus, 
Wars, Vulcan, Vesta, Apollo, Diana, Ceres, and 
Mercury. . 

Besides these twelve deities, called the superior gods, 
there were second and third classes of gods, and a mul- 
titude of others, of inferior dignity, but connected with 
them. 

670. Jupiter J or the Thunderer^ was esteemed the 
most powerful of the Grecian gods, and was son of 
^atum and Rhea. A^er delivering his father from 
the tyranny of tk* Titans^ he became Hiaster of the 
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^ DEVI, ISIS, 

An Hindoo deity. An Egyptian deity. 



JUPITER. SATURN. 
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universe, which he divided with his hrothert ; reserve 
ing heaven for himself, giving the sea to Neptune, and 
the infernal regions to Pluto. 

Having overcome his enemies, he gave himself over 
til ail kinds of pleasure ; but notwithstanding, obtain- 
ed universal homage and worship. 

According to the absurd notions of the heathen, he 
was the king and father of gods and men ; his power 
extended over all the deities, and every thing but the 
Fates was subservient to him. 

He was the Vishnu of the Hindoos, the Osiris of 
Egypt, the Ammon of Ethiopia, and the Belus of 
Babylon. 

671. Juno^ the sister and wife of Jupiter, was fa- 
mous for her jealousy, her implacable revenge, and her 
quarrels with Jupiter. She presided over empires 
and riches ; and was worshipped with solemnity, as 
the protectress of married women. 

She had three children, viz. Hebe, Mars, and Vul- 
can. Iris^the rainbow, was her chief attendant. 

672. Jmnerva^ the goddess of wisdom, sprung from 
the head of Jupiter ; she was the patron of the arts, 
and an emblen^ of wisdom and prudence. The cock 
and the owl are eipblems of hei* valour and wisdom. • 

67^^ Neptune was worshipped as the god of the 
•cean. He was ruler of the seas, and held dominion 
over all maritime afiairs. Polyphemus, one of the 
Cyclops, was his child, and a giant who devoured all 
who fell into his hands. 

674. VenuSy the goddess of love and beauty, said 
to have sprung from the froth of the sea ; on the sur- 
face of which, she was wafted in a shell to the island 
of Cythera On the sea, she was surrounded by Cu- 
pids, Nereids, and Dolphins ; and in the heavens,'her 
efaariot was drawn by doves and swans. 

6T5, Mars was represented as a warrior riding in 
a chariot drawn by horses, driven by a Fury : Dis- 
" orecedcd them, and Distraction, RagQ, Fear, and 
attended his progress. 
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The dog for his vigilance, the wolf for his fierce- 
ness, the raven for feasting on the bodies of the slain, 
and the cock for his watchfulness were dedicated to 
this god of war. Bellona was his sister. 

' 676. Vulcan was the god of fire and of workers 
of metals, and the inventor of the art of fabricating 
arms and utensils from metals. Temples were erect- 
fid to htm at Athens, Rome, &c. and at Memphis, 
a magnificent one was dedicated to him, before which 
stood his statue, seventy feet high. 

He was said to forge the armour of the gods, and 
the thunder of Jupiter. He was the sun of Jupiter, 
the husband of Venus, and the father of Cupid. 

677- Vesta was the daughter of Saturn, and the 
goddess of fire : an altar was raised to her ; and vir- 
gins, called Vestal Virgins, were employed in main- 
taijiing the sacred fire which burned in ife temples in 
honour of the goddess. 

Oil. — The temple of Vesta, at Rome, was supposed to con- 
tain, besides the sacred fire, the household gods which iCnea* 
saved from the destruction of Troy. 

678. ApoUoj the son of Jupiter and Latona, pre- 
sided ovQir the fine arts, and was skilled in the prac- 
tice of musie ; he Is represented with his lyre, and 
crown of laurel. 

DianUy the sister of Apollo, was goddess of chas^ 
tity, of the chace, and of the woods. She was ador- 
ed as Luna in heaven, as Diana on earth, and as 
Hecate in the infernal regions ; and was generally at- 
tended by Cupid, Hymen, and the Hours. 

679. Ceres^ the goddess of production and fertility, 
is said to haVe taught the art of tilling the earth, sow- 
ing corn, and making bread : she had a daughter nam- 
ed Proserpicie* 

680. Mercury j the messenger of the gods, was the 
inventor of letters, and of the arts and sciences ; al- 
so the reformer of language, and denominated Her- 
oes, for his eloquence. He is represented with wings 
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fixed to his cap and sandals ; and in his hand, a <;a- 
duceus or wand, round which are entwined' serpents^ 
There w^re also numerous others who had inferior 
parts assigned them, as 

Saturn, the father of Jupiter, and son of Heaves 
and Earth. His wife was Rhea, or Cybele. 

PlutOy the son of Saturn and Ops, king of the in- 
fernal regions, and ruler of the dead ; so called fh>m 
his teaching the rites of burial. 

Bacchus J who presided over the grape, and the god 
of wine. 

Hehcj the goddess of youth, Sic 

681. The three Graces were daughters of Jupiter, 
by Eurynome ; and the nine Muses, by Mnemosyne. 
He was also the* father oi Apollo and Dianayby Lato- 
na ; and of Mercury, by Maia. — Minos, Rhadaman- 
thus, and JEcus, were inexorable judges, who exam- 
ined the dead. 

Tisiphone, Alecto, and Megcere, were the goalen 
and executioners of Tartarus, or heU, armed with 
snakes and lighted torches. 

Charon conducted the souls of the destd across the 
Styx, where they drank the waters of Lethe, or obli- 
vion. 

682. The Elysian Fields were the paradise of the 
good. The Fates were Clotho, who held the distaff; 
Lacheris, who spun the thread of destiny ; and Atro^ 
poSy who with his scissars, cut 'it asunder. 

Hercules, or Alddes, the virtuous hero of antiquity, 
was the sun of Jupiter and Alcmena, and performed 
twelve famous labours, among which, were the killing 
of the Nemaean lion ; and tiie cleansing the stable of 
3,000 oxen of king Augeus in one day, which had not 
been cleansed for thirty years. 

Amphitrite was the mother of the Nereids, who, 
with syrens and tritons, attended Neptune. 

Somnus was the god of sleep j Morpheus, of dreams ; 
Erehus, of darkness; Nox, the goddess of night ; 
Plutus, the god of riches ; and Momus of folly. 






CERES, BACCHUS. 

^3. In the mythology of the nordiem nations, 
Odin or Woden was the chief divinity. 

His exploits pnd adventures furnish the principal 
part of their mythological tales. He is supposed to 
have come from the east ; and is represented as the 
Sod of battles, and as killing thousands at a blow. 

His place, called ValhaUaj was situated in the city 
of Midgardy where the souls of heroes who bravely 
fell m battle enjoyed supreme felicity, and spent the 
day in hunting matches or combats ; and at night, as- 
sembled in the palace of Valhalla^ where they feasted 
on the most delicious provisions, and solaced them- 
selves with mead, the Scandinavian nectar, out of the 
skulls of their enemies. 

684. Sleepner was the horse of Odin. From Heloj 
their hell, comes our word heU} and from SinnUy th^ 
wife of the evil genius, comes pur word Sin. 

They had ^ants also, called Weynar^ Farhautery 
BihpiUry and HeUunda; and a prophet •ailed Folmy 
^hen€eeAM«ii o«i: word/oo/. 
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Their Folaspa^ or book of propkeciel^ contalncS 
the history of the world, the fairies, &c. 

XXXII. Drawings Paintingj S^c. 

685. Drawing b that art of polishing society^ which 
teaches us to represent and preserve the likenesses of 
men and things. It is a source of pleasure ; because 
it enables us to familiarize ourselves with th6 most 
beautiful and graceful objects ; and it is^ at all times, 
an agreeable recreation. 

It is practised on paper with chalk, black lead cray- 
ons, Indian ink, and water colours ; and on board and 
canvas, with oil colours. 

%* See Hamilton's Practical Elements of Drawing, witt 
its numerous engravings, as exercises to copy from. 

686. In learning to form the hand, the student 
should begm with circles, ovals, cones, cylinders, and 
globes ; and these latter he should shadow, so as to 
give the effect of solidity. 

He may then proceed to inanimate objects, as flow- 
ers, fruits, trees, and houses, giving each its proper 
light and shade ; thence, to animals ; and, finaily, to 
the human figure, at first naked, and then clothed. 

687. To draw a landscape or groupe of figures, a 
knowledge of perspective is required ; and this is noth- 
ing more, tlian the art of representing every object in 
its proper bearing, and under its proper angle, which 
an^le is always in proportion to the distance of the 
object from the eye. 

Just conceptions should also be formed of light and 
shade ; the foundation of which is the obvious prin<d<- 
ple — ^tbat the light always proceeds from one point ; 
and consequendy, that all shadows fall one way. The 
true disposition of light and shade, is called relief, 

Oba — ^To grive effect to particular objects, the student must 
•opj the subjects from Hamilton : and after doing this for 
some tioae, if he have genius or taste, be wiU begin tojoopT 
nature, and afterwards contrive for himself, and design or^- 
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688. The art of drawing in perspective purposes 
to represent every object in its proper place and rela- 
tive size and figure, as it is seen from the spot wher0 
the view is taken. 

The eye of the draughtsman is supposed to be fixed ; 
and he is to pourtray every object, as though he saw 
it on a pane of glass, the size of his paper or canvas. 

The general principles are not difficult, provided 
two or three technical terms are well understood. 

689. The ground-plane^ is the plane or level, on 
which both the spectator, and the objects that are to be 
drawn, stand. 

The perspective-plane is a supposed plane standing 
perpendicularly upon the ground-plane, and on this 
plane, as on a pane of glass, the images of objects are 
supposed to be intercepted ; so that their perspective 
appearance, when drawn, is the appearance the/ 
would have on this plane. 

The ground-line is the line on which the perspec- 
"tive plane is supposed to rest. 

690. The point of sight, is that point in the per- 
spective plane which is nearest or opposite the eye ; 
and is at the same proportional distance from the 
ground-line, as ,the height of the eye is above the 
ground-plane. 

The horizontal-line^ is a line upon the perspective 
plans, drawn through the point of sight, and parallel 
to the ground-line. 

The perpendicular, is a line on the perspective 
plane, <&awn through the point if sight, perpen- 
dicularly to the ground-line, and to the horizontal 
Has. i I 

A 



Horizong^ 



tal Line. 



Ground Line* 
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The poiat A9 where the perpendicular and horisestal liset 
erow, is the point of sight, or vanishing point, of all lines 
perpendicular to the perspective plane. 

6^2. PohUs of distance are points on the perspee« 
tive plane set off from the point of sight ; i^ometimes 
on the horizontal line, sometimes on Uie perpeodicu- 
lar ; — at the same proportional distance from the point 
of si^hty as the eye itself is from the objects. 

Measuring points are points^ from which any lines 
in the perspective plane are measured^ by laying a ru- 
ler from them to the divisions laud down upon the 
ground-line. 

Vanishing points are points, on the perspective 
plane, in which parallel lines seem to meet, or vanish: 

692. The rules for drawing are, 

1. That all lines perpendicular to the ground-plane, 
should be perpendicular to the ground-line ; and all 
lines parallel to the perspective plane, must be drawA 
parallel to each other. 

2. That all parallel lines meet^ or have vanisMng 
points^ in some part of the perspective plane. 

3. If the lines lie upon the ground-plane, they wiU 
vanish somewhere in the horizontal line ; which is, 
therefore, called the vanishing line of the ground- 
plane. 

4. If parallel tines be perpendicular to the ground- 
line, they will vanish in the point of sight. 

5. If they be oblique to the ground-line, or havft 
a declination from such perpendicular, then the angle 
of this ol)liquity or declination must be set off. 

693. All the measures of lines upon the ground- 
plane, are to be laid down upon the ground-line, and 
the measuring point of all lines parallel to the ground- 
line, is either of the points of distance on the horizon^ 
tal line, or the point of sight. 

The measuring point of any line, perpendicular te 
the ground-line, is in the point of distance on the hori- 
zental line; and the measuriBg point of aline oblique 
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to the ground-line, is found by extending the compasses 
from the vanishing point of that line to the point of 
distance on the perpendicular^ and setting it off on the 
horizontal line. 

Obs, — 1 he above rules committed well to memory, will, 
with some practical instructions from a master, or hy prac- 
tice only, enable the studeMt in drawing to place all his ob- 
jects in du« perspective. 

694. The art of painting in oil colours is the most 
deservedly admired of scientific arts, when carried to 
perfection.^ The requisites of a great painter are^ 

Correct drawingy without which, all other arti are 
lost t • 

Just perceptions of grace and beauty : 
Invention^ which implies a perfect knowledge of 
kis subject in all its relations, and a choice of the sub- 
ject adapted to his art : 

Composition, or the agreeable distribution, and ef- 
fective grouping, of his figures and objects, in his 
rough, preparatory design: 

^Colouring, or the imitation of nature in her happi- 
est modes ; this branch of art avoids all violent trans- 
itions and unnatural glares, and renders distaat ob* 
jects less distinct than near ones. 

The Poet dreams— -the shadow flies. 
And fainting fast, its imags dies. 
But lo ! the Painter's magic force 
Arrests the phantom's fleeting courseu 
It lives— It hves — the canvass glows. 
And ten fold vigor o*er it flows. , 

The Bard beholds the work achieved. 
And as he sees the shadow rise, 
Sublime before his wondering eyes,^ 
Starts at the image his own mind conceiv'd. 

H. JK. WHITK. 

695. Paintings, in regard to their subjects, are called 
historical, landscape, or portrait ; and to the painters 
they are divided into schools, or countries : as the Ital- 
ian school, the German school, the Flemish school, 
the Dutch school, the French school^ and the English. 
* JEach of these schools has treated the practice of 
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painting in its peculiar manner^ and each, with ex- 
quisite beauty and admirable effect. 

Ob*. — ^Nothing can be more unlike, than an hiatoxical 
painting of the Ital an and Dutch schools; nor than a por- 
trait 'Of the German and English schools ; yet, each has its 
admirers and distinctive merits. 

696. The great masters of the Italian school, wete 
Michael Angelo, Raffaelle or Raphael, Titian, Corre- 
g^o, the three Carracds, Carlo Maratti, Carlo Dolci, 
Guido, del Sarto, Parmegiano, Salvator Rosa, Roma« 
na, Caravaggio, Paul Veronese, and Guercino: be- 
sides a hundred others, some original, and some cop- 
iers ofthe great masters. 

The great painters of the German school, were Al- 
bert Durer, Holbien, Kneller and Mengs. 

697. Of the Dutch school, were Rembrandt, Ge- 
rard, Dow, Mieris, Ostade, Polemberg, Berghem, and 
Wouvemians. 

Of the Flemish school, were Reubens, Tcniers, Jor- 
daens, and Vandyck. 

The admired paintecs of the French school, are 
Claude, Poussin, Le Brun, Le Sueur, Vien and David* 

The Spaniards also have had their Murillo, and Ve- 
lasquez. 

698. The eminent painters of the £nglish school, 
are Hogarth, Wright, Reynolds, Wilson, West, North- 
cote, Gainsborough, Morland, Barry, Copley, Westall, 
Devis, Smirke, Tresham, Wilkie, Daniel, Turner, 
Garrard, Lawrence, Pocock, Bone, Opie, and many 
others still living, whose works may be seen in the an- 
nual exhibitions of the Royal Academy. 



XXXm.— Heraldry. 

699. During the Holy Wars, and the ages whea 
dose armoy was worn, the warriors, emhl^umed or 
painted their shields, and wore crests in their hebnetSy 
to distinguish them in the field of battle. 



,y Google 



HJSBALDRY. J79 

•iliese were, in subsequent periods, borne as troph- 
ies by their families ; and tKe methods of adorning a 
shield were reduced to a science ; still generally used, 
and therefore, of consequence to be understood. 

Obs, — ^The tatooing of the natives in the South Sea Islands, 
and the figures painted on the bodies of the aboriginal Brit- 
ons, may be considered the heraldry of savages ; for both 
with them and civilized nations, this art is traced back to su- 
perstition arid slavery. 

700. Heraldry is the art of blazoning or displaying 
coats of arms, in proper colours, and metals, on the 
shield or escutcheon. 

The points of an escutcheon are nine ; — 

Three, on the upper part ; of which, the middle is called 
the chief ; that in the right corner, the dexitr chief ; and that 
in the left comer, the sinitier chief 

Three, perpendicularly in the middle part of the shield ^ 
the first called the honour-pvint ; the second, ibe fesa-point ; 
the third, the navel-point. 

Three joints horizontally, at the bottom : the middle on« 
•ailed the base-point / the other two, the dexter, and Hnisler 
base-points, 

701. Tipctures are armorial colours ; as or, gold ; 
and argent y silver ; azure, guleSj sable, vert, ^xi&pur* 
jpure ; and ermine and vair. 

Obs. — These colours are represented on copper plate prints 
as follow : 1. Or^ is known by small pricks or points. 2. 
tArgtntj by the natural whiteness of the paper, without any 
strokes or points. 3. •^sure^ by hatches or strokes across 
the shield from side to side. 4. Gules, by lines from top to 
bortom. 5. SubLe, by hatches crossing each other. 6. Vert, 
by hatches from dexter chief to sinister base. 7. Furpure, 
by hatches from sinister chief to dexter base. 8. Tenne, by 
cross hatches from right to left and from left to right. 9. 
Sanguine^ by hatches from right to left, and others from side 
to side. 

702. Ofthe nine honorable charges, 
The cross signifies afflictions for reiigitfn. 

The chief denotes that the first bearer was a person in au- 
thority. 

The pale imports him skilled in mining. 

The bend shows him to have been valiant in wai. 

The/ew denotes a worthy general. 

The inesctUcheon shows him to have been one who disarm- 
ed his enemy. oigitized by Google 
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Tlw cAewwi ^•Clares him to have been the bead of bif 

AubUv. • * . ,, 

The tcdlier implies he behaved honorably at some siege. 

And the' fear shows him to have been serviceable in raising 
fortifications. 

703. The lines which compose or bound these 
•harges, are esteemed additional notes of distinction ; 
as, invected, ingrailed, waved, nebulee, imbattled, ra- 
guled, mdented, &c. They are always mentioned in 
blazoning ; as, a chief invected, a pale ingrailed, a fesg 
indented, &c. 

704. The field of ihe escutcheon, is generally divid- 
ed into two or more equal parts, by lines across the 
same ; which partition must be mentioned in blazon- 
ing. 

Thus, if a line perpendicular to the horizon divide the 
•hield equally, it is said to be parted per pale ; if the line be 
parallel to the horizon, it is parted per Jess ; if from right to 
left, it is pajrted per bend ; and so of any other. 

705. Common Charges are those figures which are 
painted within the field of the escutcheon ; and they 
are taken from every kind of beings, natural and ar- 
tificial. 

o. Jingtlt^ cktrubim^ &c. denote celerity in business, mes- 
sengers of peace, &c. 

6. Men are honourable ensigns, as taints »bow that the first 
bearer was some bishop, &c. Heads show him to have done 
service against Saracens, 1 urks, &c. Hands or arms signify 
strength and fortitude. Eyes « enote judgment. Legs and 
feet indicate bis swiftness: and the heart kuowi&dg;e and un- 
derstanding. ' 

c. Be<ists of prey are more honourable than beasts of cha»c. 
The male is more honourable than the female. The whole 
is noUer than any of the parts ; the natural or proper colour 
is better than any other. The free and regular posture, than 
the irregular or constrained. " 

d. Of birds^ the female is more honorable than the male, 
Except the cock. Tbeir native colours are better than ar* 
tificial ; and birds of prey, as eagles, falcons, &c. are most 
honourable. 

e. Oi fishes^ the dolphin is the principal ; and the mo»t 
honourable bearing of fish, is nayant^ or swimming : the nezt^ 
fjfrmgingf ^ndi fhea hckwiani^ or in an erect posture. 
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/. Ingeeis are rarely borne in arms ; but the Ant denotes in* 
dustry ; and the Bee, a laborious and beneficent person. 

706. The postures are of great account ; as, covrh- 
anty lying down ; passant ^ walking ; combatant^ fight- 
ing ; rampant J reared on his right legs to fight ; 9ali^ 
anty leaping at ; ^uardantj looking towards you ; re- 
gardant, looking back or behind ; dormant^ sleeping ; 
seianty sitting with the forefeet straight ; endorsed^ 
two in a rampant posture, with their backs towards 
each other. 

707. The chiefs, br heads of families, or houses, 
bear two sorts of charges : a label of three points ; and 
border^ which are either plain, compound, indented, 
&c. For consanguinity, or kinsmen, the differences 

, are according to the branch of a family from which 
they originally descended. 



First son * ' 




f A label with three points 


SI^ 


Second son 




A cresotnt 


u 


Third son 


£ 


A mullet 


-k 


Fourth son 

• 


T 


A martlet • . . . , 


•^ 


Fifth son 




An Annulet 





Sixth son 




A fleur-de-lis .... 


t 



708. Since these, are the bearings of distinction for 
persons of the first house ; those of the second house, 
which is the family of the second son, have their dis- 
tinctions as follow : 



rEldest son " 
I Second son 
% I Third son 
H S Fourth son 
I Fifth son 
LSixthson -^ 

' 24* 



S5 
S o 

n 



1 



A label 
A crescent 

A mullet i^«„<»« !♦ 

Amartlpt ^^^0'*- 
An Annulet ■' 
^A deur-de-Hs J 
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la like manner^ the sons of the third house bear 
those differences respectively on a mullet ; the fourth^ 
on a. martlet : the fifth, on an annulet; and the sons 
of the sixth house bear them on a fleur-de-lis : and 
though there be differences for every son, yet there are 
none for daughters^ as they ar^ all deemed equal in 
point of honour. 

709* Of hatchments, or hnerdldchievements^ the 
following things are •bservable. 

1. When a batchelor dies, his arms may be depleted single 
•r quartered, but never impaled ; and on the hatchment he 
may bear a crest, and the ground without the escatcheoa 
must be all black. 

2. If a maid dies, her arms must be placed in a lozenge or 
rhombus, single or quartered, with the ground all black ; and 
tiie hatchment must have a shell over it instead of a crest. 

3. When a married man dies, his wife's arms are impaled 
with his own, with the ground black on his side or the 
hatchment, and white on his wife's side. 

4. When the wife dies, the arms are with the ground on her 
side black, but on her husband's white ; instead of a crest 
ker hatchment must have a shell over it. 

5. If a widower dies, his arms are impaled with those of 
his wife, with a crest, &c. and the ground is all black. 

6. If it be a widow, her arms with her basband's, are im^ 
paled within a lozenge shield, with a shell over it, instead of 
a crest, and the ground all black. 

7. When the deceased is the last of a family > tHen instead 
of a crest or shell, there is placed on the hatchment a death's 
head. Little shields, that draw hearses at pompous fiuerals, 
are called chaperonncs. 



XXKiy.— Literature. 

710. After the invention of letters, the genius of man 
taking different directions, some of them excelled in 
poetical, and some in prosaic compositions. These 
again assumed different characters, according to the 
subjects treated of. 

Hence we have in Verse, epic poems, descriptive 
po«ns, and elegiac^ dramatic, and satirical poems :. 
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And in Prose writing, we have historical^ descriptive,, 
itidactic, and epistolary compositions in an almost in- 
finite variety of kinds and qualities. 

711. Poetry is the glowing language of impassion- 
ed feeling, generally found in measured lines, and often 
in rhyme. 

Most ancient people have had their poets ; and 
mmongthe Hebrews they were called Prophets. 
. David was an inspired poet of the Hebrews. 
Homer one of the earliest poets of the Greeks. 
Ossian, an ancient poet of the Scots. 
Taliesen, an ancient poet of the Welsh* 
And Odin, an early poet of the Scandinavians. 

712. The Greeks were the fathers of poetry, liter- 
ature, philosophy and arts. Homer was thejSr«<, and 
the prince of poets ; and he celebrated the siege of 
Troy in the Iliad and Odyssey, two epic poems, which 
never have, and perhaps, never can be surpassed. 

In the flmie line of poetical composition, he was fol- 
lowed, after 900 years, by Virgil in the iEneid : 

By Tasso, after another 1500 years, in the Jerusa- 
lem Delivered : 

And by Milton, about 150 years ago, in Paradise 
Lost ; — ^the finest poem ever written after the Iliad. 

713. The Greeks, besides, boasted of their Pindai* 
and Anacreon, in Lyric poetry ; and of Aristophanes, 
Euripides, Sophocles, and Eschylus, in dramatic 
poetry. 

After them among the Romans, followed Ovid and 
Tibullus ; among dramatists, Plautus, and Terence ; of 
didactic and philosi^phic poets, they had also Lucre- 
tius, Virgil, Horace, and Silius Italicus. 

All these were so many miracles of human genius ; 
and their works afford so many models of their res- 
pective species of composition. 

0&«.— Most of the works of the ancients have, in sentiment^ 
if not in spirit, been translated into English. Thus, we have 
Pope'i aad Gowp^r's Homer ; Drjden's Virgil ; West's Pin- 
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^ dar ; Colnmil^t Euripides and Soj^ocles ; Garth^s Ovid ; Bva^ 
by^t and Good^s Lucretius ; Francises Horace ; and others. 

ri4. Approaching nearer to our own times, as the 
literature of the ancients; after a long night of monk- 
ish superstition and darkness, was revived in Itahf 
in the 15th century, so the first exertions of modern 
literature wei'e made In that country : 

Henc«, Uieir Dante, Ariosto, Petrarch, and Tasso, 
who were followed in France^ by Racine, Comeille, 
Boileau, Vohaure, FontaiAe, and Delille t 

And, in England^ by Chaucer, Spencer, Shakspeare, 
Milton, Dryden, Pope, Thomson, Young, Collins, 
and Gray. 

715. Besides these great names, we have had in 
England, at least, twenty other poets ; whose works 
would vie with others of any age or country. 

Thus, we have in didactic and sentimental poetry, 
our Goldsmith, Cowper, Darwin, Mason, Addison, 
Johnson, Akenside, Armstrong, Porteus, JMkkmore, 
W. Dyer, Robinson, Watts, Cumberland^ Dermody, 
and Beattie. 

In satirical poetry, Butler, Anstey, and ChurchiU. 

In pastoral, Shenstone, Gay, Cunningham, and 
Ramsey. 

In lyric poetry, Cowley, Smith, and Burns. 

06«,«. Among admired living poets, may be named Wolcot, 
, €rabbe, RosooeJ Southey, Coleridge, Rogers, Campbell, 
BloomeeW, Wordsworth, Cottle, Sotheby, Colman, Sbee, 
Taylor, Barbauld, By^on, Moo|e, Matbias, Scott, Dibdin, 
and 86me others ; whose meritorious works will be impar- 
tially judged and estimated by a future age ; but to which, 
for the present, we can only wish due immortality, 

*' The Poet ! hallowM, honoured name ! 

^« The dearest, eldest child of Fame ! 

*' While life remains, green laurels grow 

*f A garland for the Poet's brow ; 

" But oh I what greener flowers shaU bloom 

" Eternal round the Poet's tomb? 

" The iairies all shall leave their cells, 

•' Where Love with Peace and Plenty dwells, 
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<« The mossy «ave, and sylvan grot, 

*» To weep around the ballowM spot ; 

*( 'f he neasonsAs they wander by 

«^ With liberal hand, and sparkling eye» 

«( £9hal] pause to gaze on scenes so fair, 

** And strew their sweetest garlands there, 

« And oft amid the night's profound 

«( When soleain stillnesn reigns around, 

^ The mystic music of the spheres, 

«' RevealM alone to gifted ears, 

(( In dirges due, and clear shall toll 

(^ The knell of that departed soul.'* vSelx. 

716. Poetry is classed under the heads epic, or he« 
Toic; drcunoHCf or representative; lyricy or suited 
to music, as odes, songs, &c, ; didactic^ or instructive ; 
elegictCy or seotimental and affecting ; satirical^ epi" 
gramnuttiCf or witty and ludicrous ; and pastoral, or 
desciripdye of rustic life. 

Verufieation, in the English language, depends on 
the length and shortness of syllables, the modulation of 
the accents, and the dis;.osition ojF the pauses. It is 
eitlier rhyme, or recurring rhyme, alternate or inter- 
changing rhyme, or in triplets of three lines ; or blank 
verse, the noblest and grandest of all our measures. 

717. The heroic verse consists generally often syl- 
lables ; and its harmony depends on the regular dis- 
tribution of accented and unaccented syllables ; and 
its character of solemnity or liveliness, depends on the 
order, and length or shortness of those syllables. 

Thus, when the accent is on every other syllable, it 
b called iambic verse ^ as, 

A ihepherd'w boy, he seeks no higher name, 
hedfonk h'lsjiosk besidt the sihet Thame, 

71 8. The monotony of recurring accents, is obviat- 
ed by the varied disposition of the cesural pause. — 
When this pause is on the fourth syllable, the strain i$ 
smooth and airy ; as. 

Soft is the strain | when zephyr gently blows,. 
And tii9 tmootk stream | in smoother nurmurflo^ 
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Or, it is still quicker, when placed at the second 
syllable; as, 

Not 10 I when swift Camilla scours the plain. 
Obi' — Bat, as in the first instance, our heroic measare ad- 

— V 
outs of pent variety in its composition: Soft <*, being a tro- 
chee; tmd f£e, being a pyrrbic; and the smooth stretan^ a 
spondee. 

719. The following afibrd instances of various 
pauses, which give as many different effects to the^lines: 
O friend, | may each domestic bliss be thine ; 
Be no unpleaaing melancholy | mine. 

Or, 

Me 1 let the tender oflScelong engage^ 
To rock the cradle | of declining age. 

Or, 

O cruel, beauteous, | ever lovely, | tell 
Is it in heaven | a crime to love too well ? 
720- The anapesHc, b where the accent falls on 
«irery third syllable ; as, * 

I am mowarch 01 oil I surrey, 
My right there is none to d\spwe ; 
From thA centre all rimntf to the Hfi^ 
I am iwi of tha/owi and the bruit. 

»Ti8 night I and the landscape i» lowly no mwre; 
I mown; I but ye woodlands ( I mowm not for you; 
For mom is appi'oacAing, your charm* to re*/or«, 
~ Ke/fe*A'd with fresh A^gra^ce, and i^Wt'ring with dtw. 

Various other kinds of verses are to be found in the 
worits of the p^ets ; but the above are the most com- 
mon. , • 

721. The £rst historian ammig the Gresks, was 
Herodotus ; they had also Thucidides and Xenophon. 

The orations of Demosthenes and' Isocrates, are 
mastef-piecesof^oquence. 

The moral writings of Epictetus, iEsop, and 1 lato, 
are deservedly cherished. 

' In philosophy, Aristotle was a universal and won- 
derful genius ; and Euclid and Pytha^ora»^wers the 
•--^.^hers of geometry and music, x 

Digitized by CjOOQIC ' 



UTERATUBK. 297 

They also carried painting and statuary to the high- 
est pitch ; of the former, we have no perfect speci- 
mens ; but the statues of Phidias and Praxiteles arc 
still unrivalled. 

722. The Greeks were followed by the Romans : 
in history, by their Livy, Tacitus, Justin, Polybius, ' 
and Sallust : 

In eloquence, by Cicero ; 

In morals, by Seneca, Pliny, and Plutarch. 

In criticism, they had their Quinctilian and Lon^- 
nus ; and numerous other writers in every branch of 
knowledge. 

The Romans were followed by the Italian Guie* 
chardini, Davila, Petrarch, Po^io, &c. 

France boasts of its Montesquieu, Voltaire, D^A- 
lembert, and Marmontel. 

Germany, of its Schiller, Kotzebue, Klopstock, aiii 
Wieland. 

And Spain of its Cervantes and Lopez de Vega. 
. 723. The genius of England, favoured by politi-> 
cal liberty, has proved itself little inferior to that of 
ancient Greece ; it has excelled in every branch df 
literature. 

In historical compositions, we have had Clarendon, 
Robertson, Hume, Gibbon, Belsham, Roscoe, and 
Gillies ; 

In morals, Locke, Addison, Johnson, Swift, HawkeSp 
worth, Paley, and Blair ; . . 

In philosophy, Baeon, Harvey, Newton, Boyle, 
Clarke, Priestley, Halley, Franklin, Hunter, Berke^ 
ley, and Jenner ; 

In legislation, Coke, Blackstone, and Mansfield ; 

In mathematics, Briggs, Newton, Simpson, Emer*^ 
son, Waring, and Hutton ; 

In chemistry, Black, Priesdey, and Davy ; 

In agriculture, Young ; , 

In romance, Richardson, Fielding, Dtfoe^ Smol^ 
lett, Sterne, and Bumey. 
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724, To conctDtrate and give effect to individual 
labours, societies have, latterly, been foimed in aU 
parts of the world : and on these now depend, in a 
great degree, the further improvement of man. 

Thus, in England, we have the Royal Society, the 
Antiquarian Society, the Royal Academy, the Society 
of Arts, and the Board of Agriculture. 

In France, there is the Imperial or Royal Institute ; 
and at Berlin, Madrid, and Petersburgh, royal socie- 
ties like those of London. 

America likewise has its societies : and there are 
others in India ; — all labouring fo^ the promotion and 
propagation of knowledge. 

Ob9, — Elffect has been given to study ; and improTemenfi 
baTe been accelerated, in eTerj branch of knowledge, bj 
means of the Art of Printing. In £nglaud, alone, tbis art ii 
the' means of producing 800 new publications per annum; 
besides 70 magazines, journals, and reviews ; and 250 seve- 
ral newspapers. Of the Monthly Magazine, esteemed the 
best in Europe, nearly 5000 are regularly sold ; and of aO 
the inonthly works, at least 100,000 per month. Of the 
newspapers throughout the United Kingdom, above half a 
KillioA are sold per week. 



Digitized by CjOOQ IC 



QUESTIONS. 

TO THE 

UJ^IVEBSJtL PMECEPTOB. 



Questions on Chap. I. to vii, 
1 What art was not common to all savage life ? 
8 What was the probable discovery of metals ? 

3 What part of a column is the capital ? 

4 What sorts of grain best suit stiff soils? 

5 If only two people lived on an acre in England, how maay 

inhabitants would it support ? -„• j 

6 What are the English effecting for the people of Hmdostan f 

7 Among what nations is there at this day no property m 

land ? 

8 What changes do silkworms undergo ? 

9 What were tjje substitutes for glass windows before the i»- 

vention of glass? /» •• a 

10 What was the mode of life among the earliest families f 

11 What were the ancient qualifications of a chief? 

12 What are the native or indigenous fruits of England ? 

13 What root did Raleigh bring from America, and when ? 

14 Of what classes of minerals are chalk, diamond, gold, 

coals, and salt ? . « , j j 

16 What are the improved breeds of sheep m England, ana 

what is the value of the fleece of each? 

17 What is the use of tan-pits ? 

18 What is the warp in weaving ? ^ ,_ ., j- a 

19 What is the most convenient material for buildmg, antt 

how obtained ? 

20 What is an oxyde ? 

!2l What number of ponnds per day would an acre of ground 
produce in mutton, potatoes^ peas, carrots, or parsnips ? 

IBS How mapy horses are employed in purposes of pleasure? 

S3 What is meant by rotation of crops, and what is the UM 
of it? 

%i What savage people were without the use of fire ? 

25 What is the condition of man in a savage state? 

26 How many different kinds of grass are there, and what 

are the two principal subdivisions? 

27 What is the use of knowledge? 

28 How many farms might there be in England and Walef, 
' if they were all of the smallest beneficial size ? 

29 What are coals, and where are the principal coal work»? 

30 Which is the heaviest, and which tBe lightest of the m^- 

26 
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tals, ao4 bow many pounds of the lightest will make 
ten pounds of the heaviest f 

31 What metal is essential to agriculture? 

32 What is the process called by which fruits are improved? 

33 What is paint made of, and for what purpose ^ 

34 What is glass made of, and how was it discovered ? 

35 dow many orders of architecture are there ? and trace 

them or copy them neatly. 

36 What is the chief manufacture of Lancashire and Lanark- 
. shiic ? ^ji 

37 How many unwound cones of raw silk will extelm^und 

the world ? 

38 What breeds of axen are the most preferred ? 

39 What are stiff, what light, and what barren soils ? 

40 What people go a week without food ? 

41 What was the condition of the ancient Britons? 

42 What is lime used for ? 

43 Where is the greatest quantity of silk produced? 

44 What are the people who live in wigwams, and who 

those that live underground ? « 

45 How many people in England eat up ten oxen in a year? 

46 If all the mhabitants in Great Britain ate potatoes only, 

and each ate six pounds per day, how many more peo- 
ple might be maintained than at present ? 

47 What poet has so well described a cotton>miIl ? and trans- 

cribe and repeat his lines. 

48 What is linen made of, what ropes, and what calieo ? and 

describe the processes. 

49 How is wool prepared ? 

50 How is metal separated from the ore ? 

Queshom on Chap. viii. ix. x. xi, 

51 What is the general principle of the mechanical powers ? 

52 Why will not water rise 50 feet in a pump? 

53 In what is a ducal coronet like a marquisat, and in what 

do they differ t 

54 What are the duties of man in society ? 

55 What are the commanders of armies and fleets called ? 

56 Who wrote certain lines against war ? and transcribe and 

repeat them. 

57 How is water forced to such great heights out of fire-en- 

gines ? 

58 In how many days and jears would a cannon-ball reack 

the sun, which is ^6 millions of miles off? 

59 If the army estimates for 1811 were 18,000,000 pounds 

sterling, how much is that per man ? 

60 With what -authority do the taxes originate ? 

«1 Who commit accused persons to prison for Irial? 
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62 What is the whole of the projecting angle of a fortification 

63 If^'a horse weigh 600 lbs. and he walk 4 miles an hour, 

creating a momentum of 24 (4 X 6) how ^^^t jnust a man 
run ipvho weighs 200 lbs., to overpower and knockdown 
the horse ? 

64 What is thfc triumph of mechanics • ■ 

65 What is the valve of a pump, and how does it move . 

66 How is the inland trade of Great Britain carried on? 

67 Name the eight principal points of the compass? 

68 What country encourages none but inlaod trade r 

68h Where are carpets chiefly manufactured, and how arc 
they wove ? 

70 What is a political constitution ? 

71 What is the duty of a grand jury ? 

72 What is a ship of the line > . , - 

73 What are the names of the soldiers that serve on board of 

74 What is the sloping green bank called that surrounds a 

fortress? 

75 What weight or height of quicksilver is equal to 33 feet of 

water ? 

76 What is the common law ? 

77 What was the origin of wars ? 

78 Who make laws in England ? 

79 What is the loadstone, and what are its uses ? 

80 What do the English import from France and Sweden ? 

81 Which now is the greatest trading nation in the world, 

and to what countries is its trade carried on? 

82 In the highest wrought steel, what is the proportion be- 

tween the value of the original metal and the labour 
bestowed ? 

83 How many pins can one person make a-day by properly 

dividing the labour with others ? 

84 What is the origin of trade- and commerce ? 

85 To what part of the world are felons transported ? 

86 How were the first countries divided ? 

87 Who command regiments ? 

88 How does the constitution of England secure liberty?' 

89 What is the principle of the con?*ruction of forts and 

castles ? 

90 what are the nature and distinctions of property ? 

91 What are the several ranks of officers in the navy ? 

92 How many merchant vessels are engaged ia the trade of 

Great Britain ? 
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9Q Wbatare the manufactures of ShcflBcld, Paisley, and Wor- 
cester? 

94 How many trades are required in the production of the 

Universal Preceptor ? 

95 How many valves are there in a pump, and where are they 

situated ? 

96 What are the prerogatives of the king ? 

97 What is the course of the law agamst a man who has 

committed a crime P' 

98 Trace or copy the coronets of peers. 

99 What are the titles of the heads of the church, the law, 

the navy, and army ? 

Quettions on Chap, xiv. 

100 How can the earth be said to be round, when there are 
such high hills and great inequalities on its surface ? 

101 If an eclipse of the moon takes place at two in the morn- 
ing, and by the almanac it ought to hap{>en in Loodon 
at half-past ten in the evening, in what longitude is the 
observer ? 

102 What is the character of the English territories in Cndia ? 

103 What people consider train oil the greatest luxury ? 

104 On the days on which the sun passes vertical at Port 
Aoyal in Jamaica, i. e. in IB degrees of north latitude, 
in what north latitude will it be unintenupted day ? 

105 what are the causes of summer heat ? 

106 who are the people whom the Europeans have been used 
to steal and sell for slaves P 

107 what are the parts of an artificial globe ? 

108 who discovered America, and when ; 

109 which are the Asiatic seas ? 

110 How many human beings die on the average every mi- 
nute? . 

111 How many sones are there, and point them out on the 
map. 

112 which is the top or upper part of the earth ? 

113 How many varieties are there of the human species ? 
aud let the pupil put his finger on tlie map towards the 
part of the world where each variety resides. 

114 How many degrees of west loogitude can there be, or 
in what degrees do east and west meet ? 

115 what are the characters of the planets, and make them 
with the pen ? 

116 what is the relative situation of the moon when it is full ? 

117 what is the use of the moon ? 

118 How many continents are there on the globe ? 

^^^ Repeat Chatterton's lines describing the solar system. 
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IISO Mark tb^ characters of the gigns of the zodiac, and re> 
peat thfi stanza of six lines. 

121 How do you prove that the stars apparently move from 
east to west ? 

122 How many moons are there in the polar system ? 

123 Arc the fixed stars or the sun the farthest off, and what 
is the difference ? 

124 what is the natural food preferred by the Gentoos ? 

125 which quarter of the world abounds in wild beasts, anil 
why ? 

126 How many counties are there in England, Wales, Scot- 
land, and Ireland ? 

127 which are the most populous countries in Europe, Asia, 
Africa^ and America ? 

128 where is the sun vertical when it is equal day and night 
in every part of the world ? 

129 Repeat Young's lines on comets. 

130 what are asteroides ? 

131 what 18 a cape, and what is a strait ? 

132 what are the names of the three stars in a row which 
shine on a winter's evening ? 

133 How much of the heavens can be seen at once ? 

134 what is the highest degree of latitude ? 

135 On which side of the earth is the moon during an eclipse 
of the sun ? 

136 what star is that in the heavens which always stands still ? 

137 How many tides are there in 24 hows, and what occa- 
sions thfem ? - /^ , 

138 what occasions the blue colour of the heavens ? 

139 why is man at the bead of the animal creation ? 

140 Point out in the map the chief countries of Europe, ai 
enumerated at 330. 

141 what are the names of the tropics, and how far are the 
tropical boundaries frem each other .? 

142 what is the law of motipn of the planets ? 

143 The shadow of what body occasions an ecjipge of the 
moon, and what is its shape ? 

144 when did the English colonies in Amjprica declare them- 
selves independent ? 

145 For what purpose is a fleur-de-lis put on a map ^ 

146 what is the height of the highest mountains in the mooo ^ 

147 How far are the pointers asunder, and how far from the 
north pole-star ? . j /. . j 

148 what are the causes of day and night, and of winter and 
summer.? 

149 what are the distances %f all the planets from the lua, 
a»4 tke period of their revelutieBi ?^^^^^ q^^^I^ 
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150 In what parts of the world did Captain Cook make hia 
discoveries, and point them out on the maps ? 

iiuctlions on Ckap. xv. xvi. xvii. xvui. 

151 Define the various species of sophistry. 

U2 what parts of a discoorse are the exordhun and perora- 
tion? 

153 How many Terhs and adverbs are there in the English 

154 wh« Greek letters stand for o, o long, e short, and ph.? 

155 what were the first and second parts of speech used by 
manP 

156 what ceremonies dietingnish the Quakers ? 

157 what is become of the descendants of Mahomet ? 

158 what is the name of that virtue which teaches hunitiilty 
to all animals ? and describe it» 

159 what is the moral sense ? 

160 Recite Cowper^s and Barbauld's lines on the Dsmr. 

161 Define and give examples of the figures of rhetoric, caD- 
ed vranif and anliiheais. 

162 what is the falkuia accidentis^ and the arg^umentum ad 
lutmintm ? 

163 what is the cardinal rule of politeness ? 

164 what is the cardinal rule of composition ? 

165 what is the cardinal rule for the attainment of happiness ? 

166 what was the original mode of writing, and who invented 
letters? 

167 what means \}0reductio ad absurdum^ and the demon- 
stration a jmors.? 

168 How must 1 divide a discourse with the best efiect ? 

169 what are the cardinal rules of eloquence ? 

170 what is a syllogism ? and give an example ? 

171 what are the best models of pure Eoglish style ? 

172 what are the parts of grammar ? 

173 what is analysis^ and what is certainty ? 

174 what are the respective objects of grammar, logic, and 
and rhetoric ? 

175 what is the religion of the Chinese and Hindoos ? 

176 Did any separation take place among the early Chris- 
tiaus ? 

177 Describe the cardinal virtues. 

178 Into what sects are the Protestants divided ? 

179 How many letters are there in the Greek and Hebrew 
10A ^"S^ag'^Si and how many vowels in each ? 

180 For what useful purpose is language divided' iot« parts 
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181 iwhat ^re the means of presenriog the English language ? 

182 what is the difference between conceiving of things com- 
prebensiTelj and extensively ? 

183 where is the history of Jesus Christ to be found ? 

184 Give 5ome examples of the present use of the ancient 
hieroglyphics ? 

185 Copy out m Greek letters the names of the Greek vowels, 

186 what are the means of improving m composition ? 

187 Make the great and small Greek characters, for ph^ ek^ 
and ps. 

188 what has succeeded the study of logic in the Univer- 
sities ? 

189 How are we to avoid confusion in composition ? 

190 From what language is the English derived ? 

191 why are Protestants so called ? 

192 what virtue is peculiarly possessed by parents ? 

193 what habitual sense qualifies man for the social state ? 

194 How many prepositions are there, and what is a prepo- 
sition ? 

195 what is the use of existence ? 

196 what is a syllogism, and what an argument ? 

197 what are the three rules of delivery P 

198 what is the chief rule for writing well ? 

199 Transcribe the rules for thinking ably and correctly. 

200 who invented the letters, and what is their use P 

QiKsUons on Chap, xix. and xx. 

201 How many genera cind classes of plants are there > 

202 what vegetables are of the greatest use to man ? 

203 what are the classes which have the stamens and pistils 

on different flowers or plants, and how are they fruc- 
tified? 

204 what sort of air or gas do vegetables generate ? and 

transcribe what relates to this subject ? 

205 what portion of nature has the sense of feeling^ and 

what is feeling P 

206 what insects create islands adapted for the habitation of 

manp 

207 Describe the combs of a bee-hive. 

208 How many cavities are there in the heart, what are they 

called, and how many times do they act in a minute ? 

209 How many senses have perfect animals, and describe 

them in prose and verse ? 

210 what are the use of bones, and how many are there is 

the human body i # 

211 what parts of the body can be traced to grass or vege- 

tables? 
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212 what 18 the essential use of the different parts of the au- 

mal frame ? 

213 Repeat the rhymes on animalculse. 

214 How do insects respire ? 

215 what insect is supposed to occasion whitlows ? 

216 what are the principal distinctions of shells ? 

217 Do not seme plants exhibit 8is;ns of irritability ? 

218 what are the elementary parts or substances of vcge* 

tables ? 

219 what are the means used by nature to scatter the seeds 
of vegetables ? 

220 Repeat Blackmore^s and Thomson^s lines on the process 

of vegetation. 

221 what are the nerves, and what are their uses ? 

222 what are the qualities that secure health, and why ? 

223 what is the peculiar contrivance of the Creator for sui- 

•taining locomotive beings, or animals ? 

224 what is ihe> use of the leaves of vegetables f 

225 what is a perennial, what a deciduous, what a tuberose, 

and what an indigenous plant ? 

226 what is the distinctive use of arteries and veins ? 

227 How many teeth and ribs has a man or woman ? 

228 In the circulation, when does the blood pass through the 

lungs, and for what purpose ? 

229 what are the receiving, and what the expelling cavities 

of the heart ? 

230 what becomes of the blood after it has been received in 

its appropriate cavity of the heart i 

231 Explain the process of respiration. 

232 How is the venous blood restored by nutriment ? 

233 What weight of blood is there in a human body, and 

how many strokes does the pulse give in a minute? 
235 How much does a human body perspire in 24 hours ? 
2|6 How often has the left ventricle of the heart contracted 

in a man of sixty-five ? 
237 What is the food converted into before it is mixed with 

the blood ? 
. 238 After the veins bring back the bloed to the right auricle 

of the heart, what becomes of it ? 

239 What are the lungs? 

240 What is the use of the wax in the ear ? 

241 Repeat a desuription of the seven orders of animals of tfae 

first class or mamalia. 

242 Repeat Hurdis's description of a bird's nest. 

243 What fills the bottom of tic oeean ? 

244 Describe a wasp's nest. ^ . 
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U4B How small were the insects seen by Lewenhoeck ? 
246 FThat are the properties of a polype ? / 

S47 ^hat was Hunter^s division of animated nature ? 

248 Recite Pope'8 lines descriptiTeof the ascending scale of 
nature ? 

249 what are the orders of birds and jfishes ? 

250 what are the respective effects of animails and vegetables 
on air ? 

Questions <tn Chap.sxi, xxn. <mi xxiii. 

251 when are the terminations ous and itt used ? 

252 what is the power of ascension of a spherical balloon 40 
fe«t in diameter, the silk, netting, and car, weighing 500 
pounds P 

253 what is nitrogen P 254 what is lightning P 

255 what is the exact bearing and dip at this time of th* 
magnetic needle at London P 

256 what is supposed to be the cause of earthquakes ? 

257 which are the chief volcanoes in Europe P 

258 what is meant by a salt in chemistry ? 

259 what are the elements ^f all bodies, according to (h« 

moderns ? 

260 what is the choke-damp^ and what the fire damp of 

mines P 

261 what is that acid which dissolves silverP 

262 wl^at is the acidifyins principle, and how mttch is ther* 

of it, in 100 parts of atmospherie airP 

263 How are mineral waters ferraedP 

264 what is the name of the acid used in etching on glasa? 

265 How many different kinds of rocks are there P 

266 What are the scientific names of clay and flint ? 

267 what is- the peculiar property of phosphorusP 

268 what is it that renders solids fluid, and fluids solidP 

269 By what terminations are the {Strongest acids indicated P 

270 what is that gas which is essential to animal life, and in 

what proportion is it necessary P 

271 what is the use of the large glass cylinder which is made 

to turn round during electrical experiments P 

272 what is meant by distilled water P 

273 what does water become when it has been deprived of 

its caloric P v 

274 what is combined with those waters called chaly oeate ? 

275 How is the presence of the electric power discovered? 

276 How is the electric fluid known te be the same as light- 

ning ? 

277 what is the electrical shock ? 

278 Is a glass cylinder necessary to the production of *'''*■'- 

tricity ? Digitized by Google 
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S79 what is meant by chemical combinatiftn ? 

280 Distinguish between acids and alkalis ? 

381 what rocks are those in which the remains of animals 
and vegetables are found ? 

282 whatis meant by oxygenation, and whatis prodaced bj it ? 

383 what is that chemical agent which converts vegetablt 
blues into greens ? 

284 How is the electric fluid confined or prevented from dif- 
fusing itself? 

385 what is the object of chemical science? 

286 what is effected by burning.or combustion ? 

287 what is the substance called pyrites ? 

288 How are Epsom salts formed ? 

389 why does mortar become hard ? 

390 How is the electric fluid accumulated, so as to give tbt 

electric shock ? 

891 what are the uses of alkalies ? 

292 How is the masneti'c ore brought into the shape of nee- 
dles? 

393 which are the principal voleanoes of Europe, and what 
occasions their eruptions ? 

294 Repeat Thomson's lines on earthquakes. 

295 Wnat are the materials of an active galvanic trough ? 
396 What is that that gives the briskness of champaign t» 

wines and water, and how is it detected ? 

297 How is the presence of arsenic in water discoverd ? 

298 For what gas do some metals burn spontaneously ? 

299 what is the chemical name of common table salt ? 

300 what are the elements of the moderns, the elements of 

the QAcients bemg fire, earth, water, and air ? 

On Chap. xxiv. 

301 How many sides are there in a square, a hexagon, 
and an octagon P 

302 What is the object of trigonometry ? 

303 What is the hypothenuse and right angle of a 
triangle ? 

304 What is the proportion between the diameter and 
the circumference of a circle, and what part is 
the French imtre of the distance from the equator 
to the north pole ? 

305 -What are the uses of trigonometry ? 

306 What b the logarithm of 8, and what is tke na- 
tural number of th« logarithm 6 P 
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307 Make a large drawing of the trigonometrical pro- 
jection of sines, co-sines, tangents, &c. &c. wri- 
ting against each line its name P , 

SOS What is the difference in calculation between 
superficial and solid contents ? 

309 What is the purpose of perspective ? 

Questions on Chaps, xxv, xxvi. and xxvii. 

SIO What is the meaning of a, b, c, d^ in algebra ? 

311 How do we ascertain the existence of light ? 

312 How many rays must proceed from every objeet 
in a second to render it visible ? 

313 What is the purpose effected by the arrangement 
of the glasses of a telescope ? 

S14 What is a refracting telescope ? 

315 Which rays of light are turned the most out of 

their course by refraction ? 
Sl6 How many shutters are there in a telegraj^, and 

how many changes of signal will they effect ? 

317 In what do representations of phantasmagoria 
differ from those of the magic lanthorn ? 

318 What is the use of an air-pipe to a diving-bell? 

319 What are those large massy clouds called that 
appear in the day-time ? 

320 What occasions noise in empty houses ? 

321 What occasions snow ? . 

322 What is the primary cause of wind ? 

323 Whence come the clouds ? 

324 In vacuo, which falls quickest, a piece of wood 
or a marble ? 

825 As the rays of light from objects cross each other 
in the pupil of the eye, and reverse the image on 
the retina, how is it that we see them upright ? 

326 What is the large glass of a telescope called ? 

327 1^0 near-sighted persons require convex or con- 
cave spectacles ? 

528 What is the crystalline humour of the eye ? 

329 What is refraction ? 

330 How do we ascertain the wonderful velocity of 
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331 Read« + ft — c. , . ,. 

332 If a is equal to 3, 5 to 5, and c to 4, what is the 
value of aft + <^ — ^^ 

333 If a is equal to 7, & to 9, and c to 12, wfeat is the 
value of ha-\'hc — c* ? 

334 Reada6 + z — xa*^=^ch'\l^ x. 

335 How is a fluxion expressed, and give an example. 

336 What use has been made of hydrogen gas ? 

337 What is the cause of the ignis fatuus, or will-o' 
the-wisp ? 

338 Bo stones ever fall from the clouds ? 

339 What is the cause of hail ? 

340 How fast does the wind blow in a storm ? 

341 What degree of the thermometer is called the 
' freezing point ? 

342 What is the annual average depth of rain in 
Great Briteun ? 

343 What becomes of the water after it falls from 
the clouds ? 

344 What are the hottest months in Great Britain ? 

345 What degree of heat will Wedgewood's Pyro» 
meter measure ? 

346 What are the distinct purposes of barometers and 
thermometers ? 

847 Make a drawing of a telegraph ? 

348 What are the relative. properties of white and 
black ? 

349 Repeat Blackmore's lines on the prismatic co- 
lours, and draw in large the experiment of the 
prism,^ colouring the divisions. 

^50 What would the consequence be if there was no 
light? 

351 How much larger will a man appear at two 
yards distance than at twenty ? 

352 What is a Galilean telescope ? 

3 53 Get two spectacle-glasses^ of different c<mvexities, 
N at any optician's, and make the experiments des- 
cribed at page 220. 
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334 What IS the purpose of all the faumoiirs of the eye ? 
555 What is the cornea ? S56 What is reflection? 

357 In old people, do the rays converge too hi or 
too near ? 

358 What is the cause of rainbows ? 

359 At what height is the atmospheric air denst 
enough to reflect rays of light ? 

360 What depth of water evaporates or ascends as 
vapour from water per annum, and what from 
land ? 

361 How many solid miles of water fall per annum 
on the land only ? 

S63 Repeat Thomson's lines on the origin of springs. 
S63 What is the {Principal cause of terrestrial heat ? 

364 What might be eflected by high metallic conduc* 
tors? 

365 In what parts of the world do the winds Mow 
always in the same direction ? 

366 What is thunder ? 

^6T What is the difference between the average tem- 
perature of Great Britain and of the equator ? 

368 What are the prevailing wind& in Great Britain ? 

S69 What is the difference between the average depth 
of rain in Great Britain and between the tropics? 

370 What is the purpose of an air-pump ? 

371 Dissect with a pair of pointed scissors a sheep's 
eye. 

372 Praw the figure of a rainbow, and the progress 
of the rays, at page 228, on a scale two or 
three times the size, colouring the rays and circles. 

373 Why are there three lenses in the eye-piece of a 
telescope ? 

374 What is the magnifying power of a telescope, of 
which the focal distance of the object-glass is 
three feet, and of the eye-glass a <][uarter of an 
inch? 

375 What is the purpose of a concave lens ? 
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ChapterB xxviu. and xxiz. 
876 What are the aerial vibrations like tliat prodtite 

soand? 
S77 How rapid are the vibrations of sound ? 

878 What is the relative velocity of sound and light ? 

879 How do stringed instruments produce sound ? 
380 How do wind-instruments, as the wind pipe of 

men and animals, and tubed ins^truments, pro- 
duce their effect ? 

881 What is the concord of sounds ? 

882 What is an octave ? 383 What is harmonyi 

884 How is extension known to be mfinite ? 

885 Why is sugar sweet, and vinegar sour ? 

886 Is motion natural to matter ? 

887 How is the property of infinite divbibility proved ? 

888 What is weight ? 

889 What are Sir Isaac Newton's and Sir Richard 
Phillips's opinions respectively on attraction ?| 

390 What are the }>rimary laws oi motion ? 

891 What is meant by accelerated motion of aggt«» 
gates and of atoms ? 

On Chapter xxx. 

892 How arose the division of the year into months? 

893 Why is the second day of the week cabled Twm- 
day, and by the Romans Martis, and why is dia 
second month of the year called February ? 

894 What was the distance of time from the death of 
Charlemagne to the accession of Napoleon Buo- 
naparte ? 

895 Turn the date of the death of Richard III. into a 
final syllable. 

896 What were the names of the four great monaif- 
chies or empires of antiquity ? 

397 Who conquered France ? 

898 What king of England was beheaded, and when? 

899 What were the Roman names of die English 
counties ? 

400 Who were the great charaeten distingnisked la 
Grecian history ? 
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401 Who were the great diameters distinguished in 
Roman history ? 

402 Who were the founders of the four great monar» 
chies? 

40S What length of pendulum vibrates in a second of 
time? 

404 In what precise time does the earth return agaia 
to the same point of its orbit in revolving round 
the sun ? 

405 In how many years will the exact excess above 
S65 days (reckoned as a year) make an even 
number of days, or bring the reckoning and time 
equal ? 

406 What month is called after June^ and what day 
after Friffa ? 

407 What day of the week answers to JoviSy Solk^ 
and Veneris? 

408 What is meant by leap-year ? 

409 How often must a leap-year be omitted to allow 
for the 11 minutes 3 seconds gained every year 
by taking a leap-year every four years ? 

410 Make words for the date of the destruction of 
Carthage, and the defeat of the Spanish Armada. 

411 Is history to be relied upon ? 

412 Wliat was the origin of empires ? 

413 What were the ancient names of Italy, France, 
the Netherlands, and Spain ? 

414 What were the modem names of * Mesopotamia, 
Thule, Parthia, Numidia, Epirus, and Latium ? 

415 What have been the great events in English his- 
tory ? 

What were the great events of Grecian and R«- 

416 man history ? 

N. B. — For the accurate study of History, the 
Student skodd go through Robinson's Grammar, 
feadin?, at the same ti»e, his Aneient and M os- 
iers Histories. 
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On Chapters xxxi. xxxii. and xxxin. 

417 Which were the superior gods in the Greciam 
mythology ? . * 

418 Who were the Fates, the Furies, and the Graces ? 

419 Who was Sinna, and who was Oden or Woden ? 

420 What is the point of sight in a perspective draw- 
ing ? 

421 What have been the great schools of painting ? 

422 Of what schools were Rembrandt, Reynolds, Ru- 
bens, and Raphael? 

423 Draw those heraldic characters which signify 
the second son, the fifth son, and the sixth son P 

- 424 In coats of arms, what signify dots ; what lines 
from top to bottom ; and what are ihe nine points 
of an escutchion ? 

425 What was the origin and purpose of coats of 
arms? 

426 What are theudistinctive characters of the hatch- 
mentSj put in front of houses after death ? 

427 What is the ground plane, and what the perspec- 
. tjve plane ? 

428 What is the object of perspective drawing ? 

429 What should be the order of practice in learning 
to draw ? . 

430 Who were Morpheus, Jupiter, Bacchus, Charon, 
and Bellona, among Uie Grecian divinities ? 

431 Who were the chief personages of the Persian, 
Hindoo, Egyptian, and northern mythologies^? 

4S2 What are the requisites of a gi*eat painter ? 

433 Of what schools were those famous painters To- 
niers, Corregio, Claude, Holbein, Gainsborough, 
Hogarth, and Berghem ? 

434 What do beasts and their postures signify in the 
charges of coals of aroas ? 

435 How is the third son of a second son distinguish- 
• ed? 

436 Who was the god of riches, who of the infernal 
regions, and who was the father of the Nine 
Muses? 
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437 Who was the god of the ocean, the god of war^ 
the goddeiKs of wisdom, and of fertility f 

4S8 How is the fourth son of the third house di^tin* 
giiished ? 

439 What is reHefy and how should shadows fell i 

440 What means a death's head on an hatchment i 

441 Under what shapes were the Egyptian divinities 
worshipped ? 

QuestioM on Chapter xxxiv. 

442 How many kinds of poetry are there, and des- 
cribe them ? 

443 Who was the prince of poets, and who has fol- ' 
lowed in his line ? 

444 Who were the dramatic poets of Greece and 
Rome ? 

445 Who have been the poets of Italy and France ? 

446 Who have been the famous prose writers of 
Spain, and who the great mathematicians of 
England? 

447 Who are the historians of Rome and Ei^land ? 

448 What is Iambic verse ? and give an example. 

449 What is the effect of the cesural pause, in dif* 
ferent situations ? 

450 What is the name of that verse in which the ac- 
cent is on every third syllable ? and give an ex- 
ample. 

451 Wliat are the features of English versiftcadon ? 

452 Whose is the best translation of Homer, Horace, 
and Virgil ? 

453 In what line of writing was Tacitm, Locke, 
Priestley, Blackstone, and Hvme ? 

454 What societies have we in England to? promote 
learning and literature ? 

455 Who have been the cliief historians and Roman 
writers in the English language ? 

456 What are the names of the chief epic poems ? 
:-57 Who have been the chief poets of Italy, France, 

and England ? 
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458 In what department of literature'have Churchill^ 
Clarendon^ Cunningham, Young, Cowper, Watts, 
Paley, Defoe, and Burke, been chiefly distin- 
guished ? 

459 What is the object of literary societies ? 

460 What are the chief divisions of poetical and prose 
compositions ? 

Miscellaneous Questions. 

461 How many boys and girls are there m England 
and Wales between 6 and 14 years of age, sup- 
p&ing they form one-sixth of the whole popula- 
tion, and are in equal numbers ? 

462 Make a drawing on a large scale of the part? of 
a fortification, and write their names against the 
several parts ? 

463 Describe the second order of each class of ani- 
mated nature. 

464 Extract and cast up into one total the populatioR 
of all the countries of the world, and add one 
hundred millions for the unarranged or unclassed 
|>arts, chiefly in Africa, America, West Indies, 
and South Seas— Tofa/ 784 Millions, 

465 What proportion is the English yard of the dis- 
tance from the equator to the north pole ? 

466 When was America discovered, by whom, and 
what were the consequences of the discovery ? 

467 What nation avoids killing and eating living ani- 
mals, and prefers vegetables and fruit ? 

468 What are the difierent descriptions of property 
in England ? 

469 How is thread prepared for the weaver ? 

470 What are the materials of wh'ch houses are built ? 

471 Point out on the print of the solar system the cir- 
cles or orbits of each of the planets, and name 
them. 

472 Write out neatly the characters or hieroglyphics 
which stand for the planets and the signs of the 
zodiac. 
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4T3' How many degrees is it from the ant-surctic circle 
to the tropic of cancer ? 

474 The stars on the celestial globe being expressed 
by the first letter of the Greek alphabet, write 
out the first ten of the small letters, and call them 
backward and forward P 

475 Transcribe a description of the animal which is 
at the head of the creation. , 

476 What are the principal breeds of oxen and sheep P 

477 Are wheat, potatoes, acorns, s^ples^.and black- 
berries, natives 6f Great Britadn ? ' * k 

478 What is effected by lifting up the handle of a 
pump, and what by pulling it down agsdn ? — 
Transcribe and repeat. 

479 How many degrees is it from the Pleiades to the 
belt of Orion, and how far from thelifit of Orion 
to the north pt^e star ? 

480 If the pupil has learned to draw^ let him copy 
one of the cuts per day, at pages 102, 10^, 106, 
and 107, and write out their descriptions. 

481 What are the attributeis of God? — Transcribe 
' arid repeat. ' • 

482 What is the moral sense P 

483 What is effected by the constitution 'of England ? 
—^Repeat., l'\ * 

484 Describe the gradations of animated nature*-^ 
Transcribe and repeat. 

485 What are the component parts of air and water P 

486 Draw the representation of the planet Saturn. 

487 What did Julius Caesar effect for the English P 
— Transcribe and repeat. 

488 What are the ''advantages of society P 

489 What is the general rule in regard to the rotation 
of crops? 

490 How many teeth has a man, and how many spe- 
cies of injsects are there P 

491 What classes of plants are those in which there 
are nine stamcfiiis, in which the stameils and pisdlis 
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aire invisible, and what are the vegetables of the 
gr^test value to man ? 

492 How can you demonstrate the motion of the 
nuxmP 

493 How many oceans and continents are there, and 
what are ueir names ? 

494 What is beneath Qur feet towards the centre c/ 
the globe F 

495 What seems-tobe the proper object of vegetables? 
—Repeat. 

496 What is the distance in miles of the arctic and 
antarctic circle ? 

497 How are sailors able to tell where they are by 
the celestial bodies ? 

49B Describe the difierent species of sophistical ar- 
guments. 

499 How many kinds of shells are there ? 

500 Where are the West Indies^ and what are they ? 

501 What are the names of the great rivers in Asia f 
and point out such of them as are laid down on the 
map. 

505 What faailtat object is the notion of the eartii like ? 
503 Draw fJie phaies of the moon when she is on either ode 

of the earth, and in the midway between hercoDJnno- 
tion with, and opposition to the sail. 

604 Row mach of the earth does the son illamine at one time f 

605 What win children leara from viewing msects througb a 

microscope f and repeat any appropriate lines. 

506 Which reiifious sects are those that deny the authority 

of bishops, aad preach extemporaneously? 

507 In what parts of the world are the inhabitants of pifnnjjr, 

and in what, of gigaatic stature, and what are their 

Proportions? 
608 Where are the largest lakes in the world, and is there 

any thing remarkable near them ? 
90d Write out PauPs oration before Agrippa (Acts, chap« 

XXIV,) and distinguish its rhetorical parts by placing 

their names before each. 
Sie Copy out the song of Moses, Exodus xiv, and distin- 

goish by words the figures of rhetoric as you proceed. 
■9i\ Transeribe and repeat the different branches of tbt atady 

^ langoage, and duaoribe theik 
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MS TraBflcribe the Awe rales of conmtion* 

513 What are the means of attaining knowledge ? 

514 What are the prerailing religions in the world * 
615 What are the habits of ants ? 

^16 Continue the series of logarithm^ at $71, from 6 to 7, 8, 
9, and 10. Shew also that the logarithms ef 9, or 1, 
and 8 added together, are equal to the produot of the 
numbers corresponding with 1 and 8. 

S17 Who has the power of pardoning crimmals in England 
after the sentence of the law has been passed on them^ 

418 What are the obligations of man in societT f 

519 What is a polygon? 

520 Bow many inhabitants of one city did the lact erwptiont 

of Mount £tna destroy f 

131 Make out an account of earths as they exfst in layers, 
and as they are chemically eonsidered ; also of miner- 
als of the four classes, and of rocks as they are diTi(). 
ed into fiye classes, the whole forming a complete Tiew 
of the mass of the earth. 

fifiS Trace the map of the world on thin paper, or copy it «i 
neatly as possible, as a certain means of bemg perfect 
in geography. 

S83 Describe the silk manufactory and silk worms ; and draw 
the^, the worm, the chrysaUs, and butterfly, gifcn 
. at page 178. 

534 Whence come sugar, oil, and Indian rubber? 

625 Briefly describe the animal tenses in Terse and prose i^ 

526 How are plants nourished f 

527 How are animals nourished ^ 

K. B. Ihe answers to the two preceding questions aust 
be combined, and be full and complete. 

528 How is it that the perpendicular rays of the sun do not 

dissolye the snow on the tops of the mountains undc^ 
the equator ? 

529 What poet defcribes so accurately the refolutions of day 

and night, and of the seasons > 
590 Shew by experiment in' the sun, or before a fire or candle 
the cause of increased heat at different seasons. ' 

531 Giro some instances of the subdivision of labour, and of 

theutffityof it. ' ^ 

532 Transcribe a description of the ship, its apparatus, &c. 

533 What is the fundamental principle of the mechanicia 

powers ? 

534 What is the fundamental principle of trade p 

•35 What is the asseatial difference between vegetablei and 
— '• — '3? 
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536 When is war necessary ? 

537 What was the origin of architect ore ? 

538 Name the different species of g^rain and graa^ses 'cultivated 

by £nglish farmers, and mention the use of inclosures. 

539 What was the <^rigin of money > 

540 Enumerate the various ranks of peers, of the church, of 

the law, and. of the army and navy. 

541 What in genera) remahos when any part of the air is de- 

prived of its oxygen f 

542 On what principle is trigonometry founded > 

543 What are the three principal contriTances by which va- 

ried melody is given to sound ? 

544 Copy the map of the world, and substitute the ancient 

names in 659 for the modem ones now in the map as 
far as given. 

545 Write out the names of the painters of the great schools in 

parallel columns, with heads distinguishing the schools. 

546 Write out the illustrious names in history, under the 

heads of. their respective countries. 

547 Write out, under the heads of their respective countries, 

the names of great authors, poets, &c ; distinguishing 
by subheads their walks in literature, when so diatin- 
guished in the work. 

548 How long was it from the building of Rome to the death 

of Caesar, and from the battle of Marathon to the 
battle of Marengo ? 
649 If a string is 1^ parts, and its octave 60, with the inter- 
mediate parts of lengths as indicated in 621, and 622, 
what will be the length of an octave higher than that 
of 60, and of its intermediate notes ? 

551 What is the circumference of a grass plot whose diameter 

is 88 yards, and what relation does it bear to an acre * 

552 How does the constitution of England secure Hbertr and 

good government ; and where are the public rights of 
the people recorded ? 

553 How many kinds of law are there ? 

554 How were sea voyages performed before the invention of 

the compass ? 

555 How many merchant vessels are employed in the trade 

of Great Britain, what is the annual value of the ex- 
ports and imports, and how many people does its trade 
employ? 

556 Describe the triumph of mechanics. 

<557 How was light let into houses before the compositioB of 
flint and soda ? 
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568 What is a square, a triangle^ an ellipse, a diageial a taa-^ 
gent, a sine, a co-sine, and a hexagon ? 

559 Repeat MalleOs description of a volcano. 

560 Repeat Thomson^s description of an ignis fatuuf . , 

561 Illustrate the terms used in chemical processes. 

562 Put some small pieces of paper in motion by electrioitjr*. 
568f Repeat Cowper^s lines on flowers. 

564 How many kinds of arguments are there ? 

565 Repeat Thomson^s lines on bees. 
»66 Describe the principal earths. 

567 What is the process of filling a baloon ? 

568 What are the mineral waters, and how are their kinda 

ascertained ? 

569 Describe some of the characteristics of animalculae. 

570 Describe that animal which is not killed but multiplied 

by being cut to pieces. 

571 Shew the vibrations of sound by experiment. 

572 f»hat membrane vibralfts in the throat* in speaking or 

singing? 

573 When was the style altered, and how many days had 

then been gained in reckoning ? 

574 Which months have numbers for their derivation, which 

tlie gods, which men, and which a corresponding term ? 

575 Range in three columns the £ng]ish days of the week, 
«> their derivation, and the Roman namesb 

576 Under what names was Jupiter known to different an^- 

cient nations ? 

577 How many kinds of mathematical sciences are there ? 

578 What will occasion, and will destroy polarity ? 

579 Make a microscope without a glass. 

580 What are the names and purposes of the various instru- 

ments for observing variations in the weather ? 

581 Describe the causes of winds, clouds, hail, ram, snow, 

and dew. 

582 What is an echo ? 

583 what do botanists call fnlit, and what is the object of 

fruit ? 

584 Describe the most populous nation of Asia. 

585 Shew by experiment the causes of the different lengths of 

day and night. 

5C6 How is the distance of the sun, moon, and planets cal- 
culated > 

587 what is the angle of the plane of the earth^s eqaaor le 
the plane of the elliptic ? 
29 
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518 How manj trades are requisite to build and famish % 

hoQsef 
589 Desoribe the moon. 590 Describe the fixed stats. 
591 Describe the san. 592 Describe the earth. 

593 Draw a solar system extending to Satorn io such propor- 

tion, that the distance of Mercury be taken at half aa 
inch. 

594 If a man has robbed me on the highway, how am I to 

proceed against him by the laws of England ? 

595 How many diifferent measures of versification are there ? 

596 which is the largest, the ale or the wine gallon, and bow 

many cubic inches are there in a pint of each: and if 
a pint weigh a pound, bow mhch does a hogshead of 
each weigh ? 

597 what is the numerical value of 

b . 

7a-J c' + a 6 c — c d' ; a being equal to 

a * 

8 6 to 16 ; c to 6 ; and d to 10. 
K. B. The pupil must add all the -t" together, and all 
the — together, and then substract the latter from the 
former. The difference will be Ihe value. 

598 To what faculty is man indebted for his improvements ? 

599 Describe al} the metals. 

600 Describe Ibe varieties of the human species. 

601 Make a formal syllogism, to prove that study is the proper 

employment of youth. 

€02 By the scale of mountains, on the maps, page 100, which 
appears to be highest, the peak of Teneriff or Mont 
l^hnc ; and the city of Quito or Snowdon, and what 
are the differences ? 

003 How often must Snowdon be piled on Snowdon to make 
. a Mont Blanc or a Chiiubora2o ? * jr« 

6(^ Feint on the map to London, Jamaica, Calcutta, Bos- 
ton, Pekin, and Jerusalem. 

605 Name all the countries between the tropics in each hem- 

isphere. 

606 Name all the countries in the north temperate zone. 

607 Point out the orbits of fhe .Asteroids^ or newly dfscoTer- 

ed planets, in the plate of the universe. 

608 what is the name of that planet accompanied by seven 

moons, and of that by tic moons ? 

609 Point out the orbits of the comets. 

610 How many planets, asteroids, moons, and comets, are 

represented in the plate ? 
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